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ABSTRACT

This project is a study and design an automatic door unlocking system that has the
purpose to study the loT system related to smart home and to design an automatic door
unlocking system using the internet network by control through the phone on the Web app.
When person at the door this system will send a notification to the user's phone via LINE
Notify. The system consists of the motion sensor, the ESP32-CAM Al-Thinker board with
OV2640 camera is used to take a picture to the users that the person at the door is who. And
the user can control the opening and closing of the door by pressing a button on the Web

application.
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2.2.3 Solenoid Electromagnetic Door Lock
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2.2.4 lulpsmaulnsaiaes

Ja9unisleug Unsafdruaeainuazainuszianeieg walunianduieuuas
AARAa1NIT tndn1sdrssuuasuiiamesunldlunisaivaunisviney 819 asldanu
Insdnsiiad oufiuazgunsalimaluladansauna 1a3 eeldlufnnelutiu orunivug suds
ip3sinsnanisnaslugaavnssulseinneng iudu lneszuuneniumesfililunuauaudngn
wflosrusznaudiddy weil

1. mhgUsyaiananaavisedily (Central Processing Unit) lU3gulailouasodves
AoNfiaes v dugudnaninisussananauas mUANSTUUA1SY Tesneuiinmes

2. MgAUI

3. WOSMBUNALAZLDANA MUNETETUVSouaRINATaYA
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—» WoIABUNANDIANA

uaaan Tyl

U 2.8 unuisvesszuuALiomes
[fi11 https://www.nupress.grad.nu.ac.th/lulasaeulnsaiass/]

lulasmoulnsaiaes (8sngw: Microcontroller dingain puC, uC vse MCU) fio gunsalaiunl
YUIALENTIUTTIANEaITTindeadfuszuuaouiuned laglulilasreulnsataeslisuien
miheANT MireUszanananals wesndunm/tesinadududiulszneundnafyvesszuy
PauN RSy

lulasreulnsalaesiulannumneuuuaseaie ssuunoulnsavndnizondnaenmile
Aarduszuumsufinmesvuadniannsolszgndldauldvarnvatslaerunisesnuuuiiasii
winzaufuua1g 9 Lagannsalusunsuddaiieniuaue Input/Output Ll edsliluaiuay
gunInisng 9 ladnee walums Digital waz Analog Wy szUUyanameususalusia, ssuutnan,
szuumentms Ludu wagluthgiulilaseoulnsaaedaunsadeusotuszuuiadetsdunedide

wemuANgUnsalsumslnaladnee

BUS
CPU Memory
> <« Interrupts
RAM & ROM >
(Central h, ( )
Processing N
Unit)

<=1 |/O PORTS Serial
> “#! Communication

{ Y Y

P
|

. ADC DAC
Timers/Counters -
(Analog to Digital (Digital to Analog
Converter) Converter)

U 2.9 Tassasrsvaslulasaeulysians
[ﬁm https://www.electronicshub.org/microcontrollers-basics-structure-applications/]
dmuvesnlulasaeulnsaaeifiezldlulasenuid szfiansananuesafianunsaldeuse
WiFi ¢ fis1afisudeslduazifoumdslivihaunudosnisisazan Toun ESP32 uaz ESP32-CAM

Faduvesafignudnlne Espressif Systems



2.2.5 ESP32 NodeMCU ESP-WROOM-32 (30 pins)
DOIT ESP32 DEVKIT V1 [Tk}

Chip-enable signal Active High.
ADC PA [ITACITTIN ADCI_CHO | SENSOR VP [ZITEC pin1s RCAY
Ao (T 20K sonsor_w [T it g @Eswnoomz
[T ADCTZCHS | VDET1 [T pin2 T CE€1313
[ATACEITTIN ADC1CHT . VDET2
XTAL_32kHz [0 CITNCEI ORI ADCYCHe.
XTAL_32kHz mmmm,ms
DAC_T | [AFTITTIN ADC2_CHE  EMACRXDO. |
oAC2 mm»mm MAC_

S i e s ——— \5 ()
HS2_DATA3 | SD_DATA3 HSPI_MOSI MTCK T TN ADC2LCHa | EMRCIRXEER [ETEY piny ]

E‘U‘ﬁ 2.10 DOIT ESP DEVKIT V1 Pinout
['1'71|3,J”| https://playelek.com/doit-esp32-devkit-v1/]
esp32 1iudvlslasreulnsataesfinmion WiFi 11msg1u 802.11 b/g/n wazugysiiesiu
4.2 \Hujustesannudifanes EsPs266 Ineluguilldeonuudladodoves ESP8266 iamun
Tne CPU Tefan1tinenssy Tensilica LX6 91u2U 2 Aas dqyg1aduniing 240MHz @ansauen
nsTusEriausensudants Wikl wassenmdndussnaniuld sildiladesamiudunnn &
wsu 5208 wilusy wenanddad GPIO WinTunn wazdves ADC Windwdu 12 dos 21niiy
ESP8266 Hiiwstaaden Toussaulnin 3.3V Tuluue Sleep Tdnszualwiiios 2.5uA nanlnsuiem
Espressif 9nUszmeaau Tnedled EsP32 fawalnuasdeon fil
- FgldanUnenssu Tensilica LX6 WU 2 wnuased dyeiauniin 240MHz
- Husulusi 512KB
- sesfumsideusiosennuuengsga 16MB
- wwdeufu WiFi 119311 802.11 b/g/n sesfumslfauiisluluun Station softAP
e Wi-Fi direct
- fugysluii sessunisidanululvun 2.0 uaglun 4.0 BLE
- Tdussulwilunsvingu 2.6V 8 3V
- yhawldfigamgil -40°C fs 125°C

wonand ESP32 Sellifuwesang q unlufsieg sl

1WATNTdYYITUNIUlUNTIE Uy Qe

< s 1 [
LYULYBDIAULARN

Wuwesduda (Capacitive touch) 58450 10 904

- 5995UMSBURBARENDA 32.768kHz d@nsultnudlnisastuianlngniy

LAY 9 VB9 ESP32 50950 sLounavanig ¢ fail
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- 1 GPIO 97U 32 99

- 5995V UART 971U 3 999

- 9995V SPI 973U 3 999

- 5995V 12C 97U 2 999

- 5995V ADC 971U 12 Y09

- 99930 DAC 971U 2 909

- 5995V 12S WU 2 699

- 509%U PWM / Timer 7)nveq

- sesfunsileusaiu SD-Card

ﬁaua%mﬁ%%gﬂﬁmw%uﬁuw ESP-WROOM-32 §sasusssiunsfisuluvunn 3.7-12V Uy

wseulineit 3.3V wlenelWliaudn ESP32 finnrwensas USB TTL 143w CP2102 dwiufinseiu

AaNIMeT nausnivanlan/Serial Monitor H1UMN9@1E Micro USB #iagy

)
. s f' '*t\#"‘“": k. | v Ay 454 4
JU# 2.11 nMsdnlvaalan ESP32 {1u Micro USB

[ﬁm https://www.cybertice.com/product/1149/esp32-nodemcu-esp-wroom-32-wi-fi-

and-bluetooth-module-dual-core-consumption-cp2102]

2.2.6 ESP32-CAM

ESP32-CAM ulugandesvurmaniilindssus 193U ESP32-S snndeuiundes 0V2640
warfiveadou SD Card luda aunsaidousie WiFi w3e Bluetooth Lt on1sAIuANgUATiaIN
seuglnale Tunsuszendld anunsainldldiussuy loT nsaiegy nded3935Un w3058UUINTN
Tunith Jusiu

U8sA ESP32-CAM wwnTeuiula1ainfeauuesn undelddasa IPEX ¥aglvinaaiunse

ldare1nianisueniiiausulgaaan1sd oans Wik umseuduyui@auuvesaio3anisn

9

11



12

vasanazin LED Tudnvinaudulnuwnay Tnwwavivselovdlunisviliivasunasnoud oy

ansuinle viseaann agslsAnuliunavazld GPIO $auiU GPIO 489159 microSD slasnila

g AnU18A1 U7 13 LT W In U 1A 829937 UNITA microSD W LED aza7 199 uidu

ASIAT NI laidaan1sAnIY

YoidendnAyot1anilives ESP32-CAM Ap lufidumesia USB-to-UART @slianansaigau

ESP32-CAM fumeufianeslalnensslaeldars USB dasldlusunsumed FTDI agslsAnuididu

nilsluvedainiu ESP32 Nlndesviainvaty uazsiagniian

1.

A AL o

N T Sy
w N = O

AvanlUR (Features) ¥asuasa ESP32-CAM Al-Thinker
The smallest 802.11b/g/n Wi-Fi BT SoC module

Low power 32-bit CPU, can also serve the application processor

Up to 160MHz clock speed, summary computing power up to 600 DMIPS

Built-in 520 KB SRAM, external 4MPSRAM

Supports UART/SPI/PWM/ADC/DAC

Support OV2640 and OV7670 cameras, built-in flash lamp
Support image WiFl upload

Support TF card

Supports multiple sleep modes

. Embedded Lwip and FreeRTOS
. Supports STA/AP/STA+AP operation mode
. Support Smart Config/AirKiss technology

. Support for serial port local and remote firmware upgrades (FOTA)

row ° o
POW oo QO (-H Gcrio16 U2RXD
1/0 HS2_DATA2 crio12 -] O : T €sl_MCLK
1/0 HS2_DATA3 Gpri013 | E-) ©:f oo
1/o HS2_CMD GPI015 B (B 33v/5v
1/o HS2_CLK GPI014 ) B  Grio3 UORXD
1/0 HS2_DATAO cro2 [ (LB  crio1 UOTXD
1/0 Hs2_DATA1/FLASH (Yl : © o
L L ]

] ]

]

' O

RandomNerdTutorials.com

ESP32-CAM

g‘ﬂ‘ﬁ 2.12 ESP32-CAM Al-Thinker Pinout

POW
1/0
1/0

POW

P_OUT
1/0
1/0

POW

[‘ﬁm https://i0.wp.com/randomnerdtutorials.com/wp-content/uploads/2020/03/ESP32-CAM-

pinout-new.png?quality=100&strip=all&ssl=1]



ESP32-CAM Al-Thinker Pinout

1.

Power Pins lu ESP32-CAM fifiuns1u (GND) Wanun 3 fiu waziiunies (Power) 2 fiu
Ao 3.3V uaz 5V eannsaldlwlénaiiu 3.3V uay 5V

Power output pin tuvilwierdwad aruisasagln 3.3V wie 5vIsiiugunidu 9
fudousteru EsP32-CAM warhimslfuise sty Esp32-cAM

Serial Pins A GPIO 1 (UOT/TX) way 3 (UOR/RX) W31z ESP32-CAM laifilUsunsuiues
Tunifules fedldfumaniiiedoarsiuvesn uazsninanldn eaunsasnlnanldn
1¢1aeld Arduino UNO R3 %38 FTDI programmer & a@1unsald GPIO 1 wag 3 13 ousie
aUnsalfanae 9 LU IR Ne wisugesnasaInn1ssnlnanianld eg1glsnniy
g lalanunsniag Serial Monitor 71 Arduino IDE 'l¢f

GPIO 0 mvua7 1 ESP32-CAM og Tulnunumas (Flash Mode) w3els 49 GPIOO
Igvhnssiesaduuuuyad (Pull-up Resistor) 10 Alalevislinniluduesauda e GPIO
0¥ ousofu GND ¥B3 ESP32 g Ivuaunay uazdeazarunsagnivanlaale
ezT'wa”qmﬂmaa“wiwamiﬁymm”awwmiLsﬁ'aum'aizwg'N GPIO 0 A'u GND
feavanunsarinnulaniuing

MicroSD Card Connections Wus olui 1413 ena auit 010 ald 9143 20U MicrosD Card
drvnlaflgldau MicroSD Card anunsaldfumandidufiudunn wieiondnaldnm Unf
GPIO sTevunii 1y RTC waysoe5u ADC uazuaninisid ousefiui otdaldanu saufu

MicroSD Card $a91519%1 2.1

A15199 2.1 NM1spusaRuLNaWALYIIUsIWAY MicroSD Card

MicroSD Card Pin
CLK GPIO 14
CMD GPIO 15
DATAOQ GPIO 2
DATAL / flashlight GPIO 4
DATA2 GPIO 12
DATA3 GPIO 13

1.

[ViMW https://randomnerdtutorials.com/esp32-cam-ai-thinker-pinout]

GPIO 4 - Flashlight Tu ESP32-CAM 7 LED Tusta € aa1u1savharud uuravld v

111501801 LED duvt aunan1elunu GPIO 4 hazldd1nsun1sed aus awi alganunu

13



MicrosD Card §aewniidgymiaasldaulvulasozained wi oudaioudniat ym
5¥1319n151997U MicroSD Card
2. GPIO 33 - Built-in Red LED 6/m31nY 4 Reset 9¢d L LED dunsag uuuasase LED
fudeudeniglufyu GPIO 33 awnsald LED il eszydnfiunsedaniindu degadu
mndousie Wi-Fi uda LED sziuduns nienduiy S9LED Suvhewsiuiu Inverted logic
Fearursadsdygin LOW A a1da wasdyaia HIGH i oda §aa1u150v1019
nnaedaemsswivanlfnasuuuein ESP32-CAM dsil
void setup() {
pinMode(33, OUTPUT);}
void loop() {
digitalWrite(33, LOW);}
3. Camera Connections N1543ausandas OV2640 483 ESP32-CAM Waaafannsndi 2.2
AT1aTl 2.2 MI3Feusiandes OV2640 ved ESP32-CAM Al-Thinker

0OVv2640 CAMERA Pin Variable name in code

DO GPIO 5 Y2 _GPIO_NUM

D1 GPIO 18 Y3 GPIO_NUM

D2 GPIO 19 Y4 GPIO_NUM

D3 GPIO 21 Y5_GPIO_NUM

D4 GPIO 36 Y6_GPIO_NUM

D5 GPIO 39 Y7_GPIO_NUM

D6 GPIO 34 Y8 GPIO_NUM

D7 GPIO 35 Y9 _GPIO_NUM
XCLK GPIO 0 XCLK_GPIO_NUM
PCLK GPIO 22 PCLK_GPIO_NUM
VSYNC GPIO 25 VSYNC_GPIO_NUM
HREF GPIO 23 HREF_GPIO_NUM
SDA GPIO 26 SIOD_GPIO_NUM
SCL GPIO 27 SIOC_GPIO_NUM
POWER PIN GPIO 32 PWDN_GPIO_NUM

[‘ﬁm https://randomnerdtutorials.com/esp32-cam-ai-thinker-pinout]
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anansaruniud sy ESP32-CAM Al-Thinker Ut Arduino IDE aasiusiail
#define PWDN_GPIO NUM 32
#define RESET_GPIO_NUM -1
#define XCLK_GPIO_NUM 0
#define SIOD_GPIO_NUM 26
#define SIOC_GPIO_NUM 27
#define YO _GPIO_NUM 35
#define Y8 GPIO_NUM 34
#define Y7_GPIO_ NUM 39
#define Y6 GPIO_NUM 36
#define Y5 GPIO_NUM 21
#define YA GPIO NUM 19
#define Y3 GPIO NUM 18
#define Y2 GPIO NUM 5
#define VSYNC_GPIO_NUM 25
#define HREF_GPIO_NUM 23
#define PCLK_GPIO_NUM 22

2.2.7 Image sensor
¢ . a & al a g v @& o a & a ¢
WuULeIIUAIN (image sensor) ABRUNTUNLUAINIWLRUMIEA LU UdY Y IBLENNTOUNE
Tnannudrvziliudiudsznaulundesidnes wazgunsalitieniuamdus wuweslugausne dude
N [ ¥ Aa v ¢ 1 = o [ € 1 A & a
NanwuzluNIzuanNNanIAvAL ABNNINAUILTUYUATUAEINUTE Q YIDIULLDINNLYAaNDUAUDY
(charge-coupled device - CCD) %3 auuun siaduiasanlamaiulasa (complementary metal-

oxide-semiconductor - CMOS)

sUN 2.13 wuweszunm

[ﬁm https://en.wikipedia.org/wiki/Image_sensor]



1. AuEnan3e Color Depth Mu18ds S1uIandR Image Sensor @nunsasievienseniild
Bannudndunn S1uauiandvesnimiazanniy mnefis imagldnniidamninituge anudnde
venidusiuiu Bit/d w3e Bit/3d wu CCD Winmaudnd 12bit/d Awirfu 36 bit S1uimandd
Image Sensor aunsaaenenliaunarwalalngldgns

- WIUaRE/E = 2 unnas Bit &
~ Sunuaadnoan = S1uueed/a enmds 3

9 Image Sensor 1nw 8 bit/d aviliand 28 = 256 & SruruERAT LAY 2563 =
16.77 auLand

Image Sensor vesndesianealuilagiiuazlvirudndd 8 bivd dudundesiinunmiazey
71 10 w30 12 bit/d uazdfundessefuilondnazegi 12-14 bit/d druaunuiuosaanImgazeyi
16 bit/&

- 12 bit/d = 36 bit = 68,719, 476,736 %50 68,719 a1uLand
- 16 bit/d = 48 bit = 281,474, 976,710,656 %38 2.8 a1UAUAAF

aziudndiuau Bit ddannezdsldnmiitiendituies 4 fendesziuiieardnazidudes

$1uu Bit Aeg1eunn 8¢ Bit Fun mslaserulnudludivadinuasdrudedadutigmveandas

Invanazanasies 9

<)

2. Image Size ¥3UUIANIN MUNEDITIUIU Pixel N9gUIINJUUAIN 8937074 Pixel 4N
Tanmiianuisairlvesluglauntulaglitianisuan asreduilaunsuneiudunsuazden
YUINNINYBY Image Sensor azvaniudiulu Effective Pixel 1wy nasdl Effective Pixel a1 6.17

AuRnLa

M3gindiuau Pixel ilsaziiosweranisldan azgainvunanmideansldaudundn
iy ean1snwluldas E-Mail Fannagiauiauseana 4.87 uaufinea Mndesun 1 Sufiniad
Woane widrluldeaenanmune 8.25x11.5 i1 msfimnuasdenuszanm 8.5 Swfingasyls
amanunmgean 1udu nsld Image Sensor fidA1uazidsagaAunivuIanmiidenisliiia
Usrlemdlunsldaula quensnasdesserndedifisinunety [uumnosunntu Wiswniiaiu
foyaunnty

117U Pixel Yo uywdUsenn 120 a1ufiniea Nay 35 uu.insuazdenuin o wu

Fujichrome Provia 100F 4u1@ 13533 28i3113u Pixel agUszunns 24 duiiniaa
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3. Aspect Ratio #1539 @AdIUAIN KT OFAAIUVDININATUNIIEAIUENT FAdIUNTIN

[y

AanudRydunsiamlvldeu wu Assnsladavetaninauia dxé 1 wirdunnildagaiu 1:1.5
ualgnassRdnoanddndiuninge1 1200x1600 Wnwwa 139 1:1.33 dadIUnI 98119830 NARDINT
Lay Image Sensor lawindy Wethawldvegazlannldiiunszany vseianisdndiuninuu

ISP g 1

nsrauly ndesRdneaseiulleainsiauavidndiunimegUseann 1:1.33 wislmdriuleneilines

o

738 TV @1UNanInanoaseauleo1dnasiidndiuussanad 1:1.5 Fuyniuilausuns 35 .

4. pallinas 3o Sensitivity Aaulinaswes Image Sensor @umnulinasfiiiieuaineaang
Luawosiiduluninsgiures IS0 (intemational Standard Organization) Ssaaalauasg sz vinls
annsaldanuiidnmedgimiovesiunamauldinni ndesddneadulvgjaziiun uluasd
Anulnasuszann 1SO 100 wagrsnsatdenainulinaslavatgailunassdaiden wu 100 , 200,
400, 800, 1600 Fslshwiloufiduiiagldausaasuanulnadidulsenuiludafinvieaninan
&19) uazannsacnenmusaznmlagldanuluasiiuandneiuld E@uildudosiennulnasaniien

nasakan) liazanlunisidauluaninwasdig oiu

nsusuAsAbikasasdulundemIneadsindyyissuniu viinndamuninanasluing

WULREINUMSALLIANA9VBIHANA18AIN

5. UU1AUBY Image Sensor #1NLTLTAD Image Sensor mumimj:ﬁLLuﬂﬁmﬂﬁﬂmmwﬁ
An11 Image Sensor AUIALAN (71U pixel Winu) gazdvuinwes Photosite Tugjnin vialila
Aouas i Bit #u1nnin HAuATALarsIEaEIEAANTT LHSIATTLINLNNT UATNIUIAYES Image
Sensor TiveiTu fandesazlngunudie Siddanizndosszuiioandmvinduriaves Image
Sensor

USENNUBUTULRITIUN N

Charge Coupled Device (CCD) lguaasuuu CCD ddnwazilugunsalourdon Usznauld
arenasnlnldlalonvidieddneu Wenawmnnsznudiduudrazgniiuliiludseqdidnnseind

¥
A

Usunautiens lusduwuges Jausvamanfiasgnuiativlduuseiuliihiazndfinwavuzignsu

9

Y

iy andunszualbilusindesszudamssiulwihiluidudeyandviadniinis

Complementary Metal Oxide Semiconductor (CMOS) & 1uluu CMOS fa nwauz Ly
BRI INARaUANRY N1a319laenTeuIun1sUTENiidmsu CMOS F9agillneiansiiaud Ui
£ s = [ < [ & a Y a <
Traguas N1 okUaindsunandunsuliii anduskesiasuvudiduiazudas
wssulnihtududoyandnealaviug

TorSpuiieuigugasiuu CMOS VS CCD

- Fuiuwes CCD wanmewalulad IC Wafer datudununsnandganinBuiguiges CMOS

Faanmenalulagdasnasain
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- nglueuees CCD iwiasdniivhwidisuiasiivsesaien vaeilueuees CMOS
%ﬁﬁy’qﬁauﬁﬁmﬁwﬁ%’uLLaaﬁaaLLazLLUaaﬁmmﬂmﬁaa sehilumunaiudivihfusuees CCD axdiay
luasganin wsefidwisvuadlduinniniues uiluvazifoadu Aawdunalisumes cco i
auisalunisvheuesndt CMOS mszdeadenatasdyaaluulaseidndeniis vaugdl CMOS

YU LES DI UAILDINAD

- CCD $iv29nnalun1sSunaninenin Aeaunsasuwadlamanswas Ultraviolet - UV Tuauds

W& Infrared- IR

- AUNINNMYBITUEES CCD 92AnI1 CMOS nszluiiufiminiu CCD Suwaslaunnnii

aflanuazdyaunnin WaNmilauasingd warliduLas ANt ALINNINA2E

- CCD #idyayradsuniunmilasnin CMOS

- CCD Towaseunnnin CMOS 1HesnARsigashlasd AL dn

guLiulaan CCD dfelaiu3au CMOS Tusasnauninvesnmild sz CMOS laseuly
Sesrnusaenslindsnutdesndt 013 CCO Mndswmunnniiiiiinanuseuasangs du

Duanmguilsndwaliorgnisldnuduas uslulagiumeluladliwmunduy vl CCD fldwdesnudn

(%
o a b =

e Baenemsldaulduniudneiie wenainil CCD dxdideliu3au CMOS TuFasnnnuuiusives

U v

deyayued mam&f CCD fdyauiinnsuniutiosnin Ssamnsadeiuldlussegdilnandt lnedids
Snwnanmvesn el dufeasnsaiiuaodnyanaldlnaniy Tasilidesenfoguasaiiadumn
Sipld

Tnelulassnuillfloueeszuningu Ov2640 Fadulugandesuuy CMOS Camera fiumdon
fuuesa ESP32-CAM ﬁTfﬂmmmdwmwlﬁqaqm 2 Megapixel l9n15ideusiouuy Serial Camera

Control BUS (SCCB) 3a.dunsdeansiieideuselugandasatesulisuidaniniulasaeulnsaaes

gﬂﬁ 2.14 OV2640 Camera Module

[ﬁm https://www.robotsiam.com/product/211/0v2640-2-0-mp-interface-camera-module]
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2.2.8 FTDI Programmer

Tugasiiuvaseynsu FTDI USB tUu TTL iduvesn UART (fasudanuvezdalasia) 14
dmsumsdeansuuueynsy TTL Wuuedaiilddy FTDI FT232R wieudumedinly USB awnsald 3.3
wi3e 5V DC fwosn Tx ¥e Rx uagwosndu 43U FT232R dadudunildudy sulwmifindalae FT0I
(Future Technology Devices International) uonweann15ilu USB 1Ju UART quaqmmé’:}
a3l EEPROM Tudi wagtondnadaniiindeyaiaiuniiniasy JUdesay Waddu FTDIChip-ID (W
wiazduidspuiilisiiuiionnulasnsty) uasdadumuns sndn USB vosalaau (@dulaau)
fuwalduiiavenuiteddu D 7ligriu warlisi EEPROM Samneauinduaansliannse
nduaule Clock Mgty (6MHz, 12MHz, 24MHz uag 48MHz) aunsatieenaingunsal wazldiiie

s

Tupdeulilpsraulnsaaesvionssny ﬂwauaﬂlﬁimaaﬁﬁwafm mini-B USB @sldideusafunase

USB vesgUnsalfidousiony (1Wuid) Snsunislugasiudasoynsy FTDI USB (Ju TTL f#y

USALEF (Tx, Rx, Ve uay GND) Mideusefufiuiiisidewedalasnoulnsaaes nmsdoansiiniu

logld TTL (@ednnsudanes - nT1udames) d9uiles DC 3.3 w30 5V uazay 500 mA HIW Vec
AuENUR (Features) ¥ad FTDI Programmer

1. T9%w FT232R (FTDI)

2. 6 pin headers and 18 through-hole connectors. DTR, RX, TX, VCC, CTS, GND and PWR,
TEN, SLEEP, CTS, 3.3V, 5V, RXL, TXL, GND x 2, TXD, DTR, RTS, VCC, RXD, R1, RSD, DCD
(all marked)

Working Voltage 5 V DC

Level output 3.3 = 5 V DC (jumper)
Interfaces Serial/UART

Operating current 500mA

Module size 36 x 18 mm

Pin size male, 5 x 2.54 mm

Ports Micro-B USB

v o N o kW

Pinout U8 FTDI Programmer
Tugadautaseynsu FTDI USB 1u TTL fusnaauiavndadiag 5 x 2,56 uy. uazdase 18 3 fiu
LLazﬁmiﬁwm%wmamm viotasonsunliognetaau fudildsusialy (RX, TX, VCC wag GND)
9215 ous o UR UM 1A a7 esveslulasasulnsaiass (RX -> TX wag TX -> RX) Ay DTR

a < o

@ennenuiusdnveslulasneulnsaiaesdasyininesdunasidnsnludivasann snlvanlan
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DTR ¢
RX ¢«
TX «
VCC ¢ S -t
CTS : gg° s §!E§tt}.’
p 2/ = =

s $c6oeomeor I
gﬂﬁ 2.15 FTDI Programmer

[

2.2.9 WUMABIABEN (Lithium Battery)

' '
aa A

wUmAe3 A uu (Lithium Battery) w3 Sunuuuifindi wumnedaideuleau (Lithium lon
Battery) Hut3ondemunisinfiunduludifeulosy (Liion) Inemsadredndlui-ldiintu
st avInuaztrauveLUAAeS LAY AURBRUALTIS NI Fafu (Saparator) faAUA11150
Juldsauiunasilossy ensusnzesaln Sifvulosuszindsufianndavanludedan
WufA Yy ezl onouagUsyy Adeuleeuaziad oudilufiansaduday nsind ouflvesusey
sFvuleoudiewhldifinnusedndlniivIeiionialoas (Voltage) wiindu usiiloluiinns
T uuunnes faduasriminiduauiuduldlloeowad sudiduluan wasdlednision
wusned ludaid fugunsaliteldau Uszadifvuloouniedidnaseuiigniuey dedadudy

zgnaulilarudnula

aflsn
Cathode

9 lua
Anode

uHusIAu
Saparators

sUTl 2.16 uumABALBex (Lithium Battery)
SRAUDIUARDIASEY (Types of Lithium Battery)
Ussinvndevdnvesuusmaeiaiouiu dulvgiSonsiiamuesdusznovvosailon uafil
figenaunsdusznauresensluadiotuiu ganaeuenisiliaunsnduunld dufusidsans

nsr@aulUtawasAnuisigazdunlvnulaneudond anaziiluldau Meliiemnulasnde
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UsgdninngeaanaviinaandinsemnuusazUseiannishianuvesgunsainiewns aedionu
yiavesiunnesaneud 6 vtanang laun

1.uusnedadeunaaws (Lithium lon Phosphate : LFP)

a

LUMLADS aLd sueaLm K38 LiFePO4 %50 LFP %1581519199

[

siniulude LiPO

ee

v3eRtusdenFoniuin wunvaly Wusunneiafoudifldiluuayldeguiniian ldvioan
Huanilsa Wnsilwdiduenslun wus LiPO fisevengnisldauiuiu lirssdtamduaiuiou
fuszansamiuadlainia uuss LFP u3e LiPO 1 cell fnnmsnsdngvioussiuluinyszan
3.2V drdiesnisinlldnudussuu 12V deaemndesunsuiu 4 cell agld 12.8V Jadumanai
viluuus LiPO Sehunldegsunsvateian sauddiauuleaiead msigaimnsold dcell
wathanldumusunuuunzivdenuy deep cycle 18

¥ ! da o
VOLAUVDILUALADIALD NN OELWA
— 2gmsldauuiu Unfudsunmesaseuleaniiengnisideiu 2000 cycles #5o11nNIN

— deep of discharge g1 Undudauunineialbeunoamail deep of discharge gsuUszann 80%
g9fle 100% dwsuduanurenelagliildviliuunmesideme

~  Unendouasnusesumaillags

TospovasuunineIaBLaamn

— wuawesABENoAInTAwEIUT Iz lige

—  UszdvBamazanaadeldnuluiifigaugiion

— iaiﬂ'aEJmmﬂez’famﬁﬁmﬂﬁz’fmmmumzLLaﬂigmﬂqq6] ( high cranking applications )
dumsizdsauantd dodes2d1atsuudwviliuuninedaif suneamalidesiing

Tgnunfinsldnuuuunssuanseynads Wy N15ansnATeeud

' '
aa a

2 wunwmasaseulauaanaanten (Lithium Cobalt Oxide : LCO)

wunmesaiSeulaueadeantys nie LCO wiantnusdensonin wundiSeuleau @slignaes

o & v A

' a o [ o | = O ¥ [ a a a (%) [
wsznuediseulesuluminniig Amasnaniuineaiudu aseulosu) SAmasuduniy
(specific power) gaussimasauTunIz(specific powensn nanAeatunsadglilauiuwsangl
Titugunsalifulvaslalid Sanzuazildlunu eunsalBidnnsednd wu nsédwillede unuian
lindn ndesdnegy Adesnsianiosy wisglauiug lne? wuawesdseulaveadeanlen 1cell
Hussaulniuszaned 3.7V

UalnuveLUamaIalsENlAueaneanlys LCO
Y o aAa a s s A a1 ) ° ' Yo ¢
- defvenunneIiisuulaveadiaenles Aelimdsnudnmgasaunsadelilviduaunsal
Anulwsilauu

JanesvaduamaIaseulauaanaanten LCO
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~  foynistdarudu Uszunas 500-1000cycles
— A

q

—  nuanufeulanmddidymisesnnuanulasndsag noauais

U lavead d51aAautnegs

~ llwngldauiugunsainfulngs

o o

3 LUaLmeIaLdsuLIINdaenles (Lithium Manganese Oxide : LMO)
wusLeiassuuandasenles vie LMO TédunanvessmdiBennuanidasenled (Junslse
Feosdusenovressnanuried WosuturradidliiAnlassadouuy 3 87 vhlinnslvavesdesy
At feudununislusias Wiunszualduind usazdeinisnusennnudou Ieundusae
MSAUNULUAT LMO (Uszangy a.e.1981) Aeidumnudniatindidaluianis wumenes feanud
fiarusumunisluwadimanuisorsawuuisa (fast charee) wazd8nszuags (high dis-charge
current) 1§ wume LMO anansafidnenszualdda 20-30A Imaﬁmmm%’auhﬁuqamﬂiﬁ WL UA
LMO fAfiansifundsnulddes uazergmsldaui hildennmnin waneivda LMO fMtauly
gunsaluszinniasesilel¥any (power tools) gunsalnisnisunmd salwiuazsaleudnunau

TowiuvosuunnoIasenuuniaeenles

~- 9159152

—  JAmEnuTnganIuun LCO

—  Quaalanni LCO

Frenseualigs
D% Aa A a I3
JorogyauunmeIaiseuwusm taoanlyn

—  Hegnsldauladu iigs 300-700cycles Wi wazdUNAALUUTIAUUAMBIATEY VIanse

dAa o

4. wuamesadsuiiRalsntalausasdesnlea (Lithium Nikel Manganese Cobalt Oxide:NMC)

aa o a a a ¢ & v A a a S o
wuatmes A sutliAawuandalavaadoanles 3o NMC fagnisiiiudifia Ni §elininugndaeu
g (Specific Capacity;Ah/kg) g wWlUludrudsenauvasansisn vilvkun NMC JAmasanu

FUNILATUY NaN oA LA LadNLANUAIIANANS oL SIAULNHN AR UTEUIU 4V/cell NTLREILUN®

RV U

a

319 NMC lulafidunanvaabudnItg sau1unIsedalaiunusnifatdnty wisiiuauanes

nanfawuna NMC fvisaanuaidosuazldaulalusiuwsedugs (high voltage applications)

va a

n1sUTUAgudIuNansyning diAa waanida uazlaveas vinliiiavlngey wazAuauUai
wanadiuazdiraluanuevesinanudassne Wy U NMC111 (@dunauiniu) §u NMC442 Ju
NMC622 vise 1 NM811 ludagduuun NMC fianudensgelugnamnssy sagus EV 1nsgaig
va A 1 v ! 14 = = 1 ay va ¢

AaudR dAmasuas Ienseualags Jafiesnin waznudegauundlafuin dldlusaeudlni
nae3U LY Tesla Model S, Nissan Leaf, Chevloret Volt, BMW i3

DS Aa o a a a 13 I3

ToLiurathUnLmoIatEutlAauen Talaueadoanlyn NMC

—  JAMEUTINNEge
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—  @nndensewalauin

— 5

~  fogmsldauunu

- Uaenny

fososveauunnesaiseniirauusndalaveasioonlad NMC

—  fussulifhdelwadiinit LCO wdnties
5. uunnoiaBeniiAalaueadegiitioseenled (Lithium Nikel Cobalt Aluminum Oxide : NCA)
uumneididsuiliRalaueadogfiensenlad uie NCA dauaudAndreiu NMC Aaifiulyildun
wazanglnlauiu urddaidedenuanudasndedsliassgedalissuunsiadaainulasnde
ognasaandiothunldlusa BV aufslaguull Tesla ilsadnferiilduuns NCA Tlugu Model 3
wag Model S yuusn (2012)

Toruumneddiseuiialaueadegiilensenlus NCA

—  JAMEUTINNEEe

—  aunIndenIERalauin

— 3R

~ fegnsldauuu

foreevosuumnesaisoutifalaueadogiiousanles NCA

—  emasafesinineiindy

~ 9IAE
6.uunAeslvmLLe (Lithium Titanate : LTO)
LunmeIaBEL LN Wi LTO fiudsuesluaannmindiduddeslvmiun dwandlse driadu
LMO w30 LMC uafeldum=iivis snfadaninuuneniingug engmsldauu uazianudaonds
Fu wupdBeulymiun (LTO) fldlu soeust BV nestuiidldneluvsema duues wu snsudlnih
Mitsubishi i-MIiEV , Honda Fit EV , Tosa Electric Concept Bus uanmaf&‘]’aﬁiﬁﬂum%ﬂﬁamq
msvmns Irlaulwanead sa BV aanilvisasa EV UPS indesiledeans salufsgunsainsenne

ToruunneiaBelymiun LTO

— 5

~  fersgampildauiinhiann

—  fogmsldauunu

—  flaaaendouazeuaiiiosgeiian

TospevasuunneiaBolnmiug LTO

—  famdrnusunesi wunadduunelve

— AN
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2.2.10 Wslanoan1sdedns

138 0@15OYATNUVY 12C : 12C 6931110 Inter-Integrated Circuit LT un 158 sanstoya
ausnuuudslesifa defvesnisdeaaitulAeannsaudstayaldnansgunaaludaieai
wazldanedyanandios 2 @ulumsiudedeya vilraunsaanaedyguililunisdensegunsal
aqunn Tneanedyanaste 2 duwdadu
- SDA a@sdyg Ui, Lﬁauaﬂdﬁayjaﬁ%%’wm Jzviiirudiile

- SCL Mlumsdsdyaatoyariieaatiagen

SCL
(Serial Clock Line)

SDA
MASTER (Serial Data Line) L L L

Slave Slave Slave

U 2.17 unudsnsdeanseynsauuy 12C
[131 https://medium.com/icreativesystems/izc—ﬁaazli—ﬁﬂlm%alﬂﬁw,aEJ—b79b9c18aaa6]
nsldunisdeanseynsunuy 12
dwsunsldaumsieanseynsuuuy 12C aglguuvunsaeansiidunnsgiuveanisdeans
yNTULUY 12C fdunouniaifudoyafsmsdeasounsuiuy 12C uazmseiudoyadionisdeans

BUNTURUY 12C fadl

[% (%
Y v A

N5\WutoyanIuN1sAaNTOUNTULUY 12C TunauRall
1. Master Device @sdeygyrad Start 1Udfa Slave Device

2. Master Device L%EJUIUGT@’JU@@J (Control Byte) lUffs Slave Device (DLUG?MUQSJ Ao Address U89

'
v A

Slave ¥un 7 U wagAdudeuteya (0) 31w 1 On)

3. Master Device L%uﬁi’faagalﬂé'ﬂ Slave Device

4. Master Device @sdgyeyau Stop 1ds Slave Device

m‘i’dmﬁﬁau”aéj’aSmiﬁamiauﬂimLL‘UU 12C fiumeusiail

1. Master Device @sdeygyrad Start U Slave Device

2. Master Device d@dtudiniunu 1Ugs Slave Device (Lusimuau Ao Address ¥a3 Slave Device
yun 7 Sanagmushemdadeudeya (0) Sy 1 9n)

3. Master Device @sdgyeyau Stop tUgs Slave Device

4. Master Device dsdgyeynau Start TU8s Slave Device

5. Master Device @slusmunuluéa Slave Device (ludmiuau fia Address va3 Slave Device

YR 7 ﬁmazmmﬁwﬁwé’qém%yja (1) 977U 1 Un)
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6. Master Device Ei’lu‘?JjaanJaf\l’m Slave Device
7. Master Device @sdgyeynau Stop L83 Slave Device
gﬂﬁ gﬂLLUUﬁamiauﬂsmmu 12C

dmsumsiannlusunsumsieaseynsuuuy 12C vuuwasosy Arduino agldnusinulaus
3 Wire fignfineunuulusunsu Arduino IDE Seudesuda defldwoamaiauilusunsuuulusunsy
Arduino IDE 33anansasenldauriunis #include <Wire.h>
laiFunsldaunisioanseunsuuuy 12C felausnd Wire aanduriuun Wire begin0)
flardudmivFudiuldnunsdeasoynsuuuy 12

Tulpsslassuiiasiinsdeassenintgunsaluazlulasaeulvsaiaesiintun Keypad uagas LCD
2.2.11 12C Matrix 4x4 Keypad

Juluga Matrix Keypad dx4 wuu Membrane wiaudn PCF8574 lugaveneneosn Digital

Input / Output #RIUNIUNIG 12C LINDaRLTaUABTEWIN Microcontroller iU Keypad

1 =y
\' N/
Wi A

5Ufi 2.18 Matrix Keypad dxd uag Tugavenenesn PCF8574

I = ca aa 1% Y =i
Keypad \JunilslugunsaiBunaifiesldlunumussuvanssnatlsiunniign Lsasnsany
w3l Keypad laangdnludfsng o wu diinduiieds drevunds § ATM Sausasguunld

wielwdldusnisnsendeyaimidudiauidnly wu vuioavlnsdns 91uruEN vuneiavdudl

wneLavlyd SWARIUTRS ATM udlsnagnudiunisidau Keypad tamaly

o/ [ [ o & 1 =) T a
Keypad 1NATUDNVUINLUUIIUIULDD X IUIUADAN LU U 1 kD7 4 ARANY UNITWEU 1x4

7308 4 und 3 ARAYY TNAETeU 4x3 way 4 won 4 AANY Aweudu dxa
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iion I wiion 0 milion B
4 5 6 B
i 0 o A0 o B e
7 8 9 C
i A i 0 i A0 e
* 0 # D
|r“*h O

sUT 2.19 Tassadanieluves Keypad

[‘1'7im https://cz.\nwfile.com/_/cz/_raw/ya/4z/5k.pngl

Tassadaneluves Keypad iudunafitudazdaumdoruduisesuuuiuning szutsyn
aelaille 2 ngu Aengusnumedutl wazngudiuual Tnsaesunguneduy vieunn azdediinissie
f1umu Pull-up w3e Pull-down egnasana masamivalagnanegazldisaizenin ng
G

1Y

AFELNY @U150vinlevateds sall

337 1 dwnusuien Aenisinuadenuad nieneduy udune drudndnulueidne

vy & a aov Y i ' Y U ¢ & ¢
auyalinuuenUusuns dduniusie Pull-down o uazaumeduillluie1ing

- Bumnualireauud 1 Jaauziluaedn 1
da  a g i A a a4

- useUNIMINTaeINTY 1 auynIaewnln 2 daednilu 1

- AweRedul (Ao 1) uazAvekal (A 2) 1U map Aualusnusenss 2 46 du
wnlviAluduriaatonsd 2 6 [(1-DI2-1)] dawiriu 2" wanedidua 2 gane
¢

Y

- MTALNULUUT A8ABIININNA TIUIURDT ¥ T1UIUABANY (Auyn Keypad UU1A

x4 TADIALAUTTINUA 16 ATI) INTITABIELAUNINN 9 YUV9 Keypad T9351

91992478 WAALABUYNNALIUARITAUNITYINUYeslulAsAUlNSALAaSUIN

359 2 awnuanasu Tunsguluswnsudnlgdsnisirunaiasiulusiamesinense lnuay

Y

Usgndatunaun1svinauaslauin wiaglisniuniusie Pull-up w38 Pull-down agianevnidu

(%
1Y

g aad ~
YURDUNTITALNUIDTU UMY

U g vy =~ 2 a
- ddlvduuinifianusudunn
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- ddvidueedinivneedindianiusduendng uazUdesasin 1 senly

- gruaiildvnadiunansiiiun auydlisueonuudmuiumil 2 faousdy
a03n 1 wansimidulavesunil 2 gnnaey

- Adlvishunedutifianiundudums

- daliuuaafaausduendne wazUaesasin 1 oenld

- WA UARANTITNINNA FULRLTE1UEBNNIMAINUIIARANUN 3 Tanus

<

Juaedn 1 uansiwildluluvesnaduii 3 gnnneg

o |

- ihadldanmsauny 2 A3 91 map Tuduusensd 2 46 auysliaiailuesd 2

3

R [(2-DIG-1)] dawinfu 6" wansduiay 6 gnnaeg

aa

- ZIUINNSALNUADIANUALTTUNDUNUINATT WaLlUADIFIAIUNIULINAT LHTST

ALNULNEIARIATY kAT lAsuMTvasungnnaviu

Keypad Afignldnufuluiiagiuiinagiivunn axd uay 4x3 Jagfedldansdiuiu 7 - 8 1du Tu
mssanfululasreulnsaaes Sealuddamiululasreulnsaaes 8 90 wntn witnazdy
Hamvlulasaeulnsaiass 32 O osansusuw GPIO fides lulasreulnsaaes 32 Sanane
q wes urazviinanefledulildiy fufusfossySiarluldvfivauwmandu Wy ESP8266 il
anunsan1 GPIOO / GPIO15 / GPIO2 anldanulsidusuuuy ainifisdivn GPIO fidiss 9 an (i TXO
RX0) dlosunria 3 weenty vildmdevildmnudies 6 visiidu ddlinednsuldau Keypad uaw

= v 1 = 1 bkl s = 9
f9sie Keypad 16 fazlifaneieanslusaidumesou 9 Wievudnsnals

(%
a o o w

aal = @ A 1 Wapen) ¢ aa s A
FBunly Jedunmsanvinlusertrdululasneulnsaaesas InIsUdadumuInseLiy
Welvnanaduwsiasduaussiuiodnananulasunnaieiu viieldledveenasnvuinivg vield

Shift Register A8artuesinvinnuliiatios wse duldssalganvunniiuly

Aeuthluldanuasiemsunineiay Address vaslugavenegnesn PCF8574 \unou asaIn
AoV NN BYININ15d a15UU 12C AUluTASABUTINSALABS LAEI LSO LT LANTI 1T 831 Arduino 12C

Scanner LaYINNSAUNNNELEY Address

@ CoMs
|

13:43:22.842 -> Scanning...

13:43:22.842 -> 12C device found at address 0x20
13:43:22.842 -> done

13:43:22.842 ->

13:43:27.845 -> Scanning...

13:43:27.845 -> I1I2C device found at address 0x20
13:43:27.845 -> done

13:43:27.845 ->

Ul 2.20 mneiay Address vadlugavenewosn PCF574
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2.2.12 Liquid Crystal Display with 12C Interface

dnsulasnuiiagldaouaniua LCD wia Text Mode wu1a 4 Ussita 20 fadnws shwthil
Usingdemnudeusugundounaziansuesinsdmialaiuainnisna Keypad msldsm LCD wuy
Unfdesldaedyyin n3e Pin 09 Arduino wazuin vilwiudes Pin ie1avzdasluldaudy
gUnsalsiornedug dduasdiautiet 12C iUssgndldeudu LD Tuga iefiazanduau Pin 7
Fodlddmaunn wiaifies 2 a1e Ae SCL uaz SDA Wiy uenvniSsasannsofaredugunsal

UMY 12C Touuanewdeiumig

29 LCD fiin1s@ausawnuu 12C #3015undneg1931n15idausanuy Serial aztduas LCD
555UANNNIMNS DU UUBSA 12C Bus Nvilinsldaulaazaingalumazdaunnsausu VR dmsuusu
ANANYesRe lugduuy 12C aglduilunisitensieiu Microcontroller Wigs 4 41 (Wuu Parallel 14

16 91) B9y lilganulaswarazaInuINg

Fr

et Peth

Uil 2.21 12C 20x4 LCD

lun1smuANNIRINY dansodssiaAIdsdmSuAIuANNITYINUYBIRD LCD (120) Wuihie
fufuge LCD WuUsssun wireiunssisusuulunisivdeoya nisdetoyaguuuy 12C Aldun 4 v1

Aalunsdeusowiniy
1. GND Ju Ground 19#asening Ground 28453UU Microcontroller fu LCD
2. veC ulndonasiitouliiu LD fvum +5vDC
3. SDA (Serial Data) Wuaniildlunissudsdoya
4. SCL (Serial Clock) {umdyayrauniinilunisiudsdoya

neuthluldeauazdemsiunineiay Address vasluga 12C LCD idenau viundauiuls

AUMVNELAY Address vaalugavengnasn PCF8574
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© COM5

13:36:47.678 —-> Scanning...

13:36:47.678 ->» I12C device found at address 0x27
13:3€:47.6878 —-> done

13:3€:47.678 ->

13:36:52.664 —> Scanning...

13:36:52.664 -> I12C device found at address 0x27
13:3€:52.711 —-> done

13:36:52.711 ->

;s‘dﬁ 2.22 vaneaY Address vaaluga 12C LCD

2.2.13 DC to DC Buck (Step down) converter

1935 Buck Converter %138 1935 Step down converter 1ulaasfianusesulniliiaaiie
Winngaunani1sleau 159a319909399598UsenaumeaIndiainnsad sl "ON' wia "OFF" lann

YaurnuANeIMstunsujiRaindnldluisasasmegunsalainddatu BJT , MOSFET wenaindl

o

Jafldruusenoudusdniu Condenser , Inductance wag Diode sy
Tulaselasesuiiazlda99s Buck converter fianunsnanuwsssulnainwunimas 12V 3A Ta

wide 5V wWisnglwliiuwuweswarlulasnaulnsaiass

Flat copper inductor

Ultra-low internal resistance

300W TVS tube Input reverse polarity

output overvoltage protection protection diode

Output USB

5.1V 3A(Max)
Support Apple 1A/2.4A
Support Android 0.7A/1A/1.5A "R

DC 6-24V

Input -

Output voltage indicator
High efficiency synchronous

rectification IC made in USA

3 soild state MLCC

high capacity ceramic capcacitors
sUfl 2.23 6-24V DC to DC-5V Buck Converter
[‘ﬁm https://s.\azada.co.th/s.jdkGc]
Tnglugadinamilnmaudadsd
- Module Type: non-isolated step-down module (BUCK) synchronous
rectification

- Input voltage: DC 6-24 V
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- Output voltage: 5.1-5.2V

- Output current: up to 3 A

- Conversion efficiency : up to 97.5%

- Switching frequency : 500KHz

- Output ripple: 10mV (12V to 5V3A) 20M bandwidth

- Operating temperature: industrial grade (-40 °C to +85 °C)

- Output overvoltage protection: Yes, input 1.5A fuse, output 5V 300W TVS tube
clamp protection.

- Full load temperature rise: 30 °C

- Quiescent current: 0.85 mA

- Load regulation: + 1 %

- Voltage regulation: + 0.5%

- Dynamic response speed: 5% 200uS

2.2.14 Sleep Mode

FronmantAves ESP32 Avangdmiuringunsal loT Havudu Node sina q uagvindy
Gateway d1w§unisth EsP32 Tuvindu Node shasfitdyvvisd aduiigmadguesiiaun Ae
Yayynslindanu nsadia Node drulugsinaslduummasidundsnu weld Node anunsavieu
16 widheaaaudAves ESP32 Midledinsldam Wikl agldwdanuliihdiuauunn ifefinislde
sgrailesavriliaudiomdnun wasvhliuunmedvuneg1esands fadu msadis Node
Y99 ESP32 Jamsarilsiemsuszndandenududiey mwiwé'mwé’@muﬁdwﬁqmﬁamﬂmiﬁﬁmu
STUUANS 9 e WiFi waz CPU vilsseudandenuaslly dmsu Esp32 IdnTeuslaidusing q 1315
Tgauuas lnggnisensiu 9 31 Deep Sleep

Tnan15lg9u Deep Sleep aguudlanaisnig “Uqﬂiﬁﬁu” laganansakusanyagn1sUan
Wauld 2 wuu weil

Ausevnisalaiouen vanefs Nl ESP32 ndunniduihaulnidienisnszduain

Aguen wiansnseduld 2 Wuu Ao
o Ifduwasduta — wunzdmsunislidiiduialaensaiali ESP32 anuisanduuivinauls

e Wasuanug GPIO - ldlleresnsiiaunsaldunseiuviliiAnnisauduun wu nsldau
Wuwesing 4 ienseauliinnsdeloyariui

aumewsnisalngly wnefis nsldsasiuihanelu EsP32 WWudnsedu wdawvihli ESP32

2

AuTuLT Tnagnunefian1sugniinuniuiainie RTC Ineuniuddiuisasdu 9 vee ESP32 aggnUn

Y
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N1991197U WedUUes RTC 98831 wazandiaaineliiies 9 asiulandeinisarena seruludi
\Hetagnann WesensheAIateenunldiu

FINFURITUANITAY

2.2.15 grudaya

[y [y

g1utoya e Database Ao nguvastayaiigniiusiusiuly lnediauduiusdsiuuazd

=2

Ingluldiaduindeyanmuniazseuiuliluniludeyaifertuvsousniiunate uludeya Jagn
Jaiivegnaduszuu nefgonduwasidiunmugunszuiunisidau n1svieu wienisuszanana v
Wildaiunsaldvoyalaegrafivsedniam uenanddulivarsn1wnaiuisainanusiuiuiu

g1utoya MySQL e 8191 C,C++ , Python, Java uagdusgnunnune

lnggrudeyaniluszaniamidudedl
- Performance Database fidUszdnsa1mn13v191uge iesassunulanainnalesuwuy
eluszuuLfe

[

- Security fmnusiunsasnste Geauisaundesdeyaiiddnyldnasnan
- Availability Sfupsuagiliafiosnin 3 Downtime 7ifn Geazanlenariszuvagngayinau an
Farosfimasuinsnssuuidlusedunes Software wag Hardware AaoALIa1
- Manageability Usmsdamsuazihssinmildie ilerisanszezinanlunsinuad
- Storage ffiudaynldegrafuussaninm aunsnanvioiiiueeliilusrosdunarsoy
817
Uszinnuasgiudoua wuwunsinnig
sQL WWunwinenfiumesviienis §ou197n Structure Query Language fimsidousedoya
Afmnuduiusiu (Rational) Feazfinsairemssiannsadonanuduiusseninadoyald M
gudeyausenaumenaduildudiveninivdeyalssianle wazuanluswazidenvedoyanes
Aemils mailulssgndld wu sruuiedudesulavifidongUsziinisield viesruuguadUioii
nstufndeyadminaiugs thwiin eruduladin waznisdiunisinw
No SQL 88311910 Not only SQL 1unisiiudeyadilisniusdesiianuduiusfu dnvmy
foyaiiidunaziionudongugs foyaazgniniudunusuisaunsansranedeyaludaudsvines
Juqld nsUszgndld 1wy deyaummaiienvarliildideslosdsiunddosninniingest wu 11535193
Tughaansineg Wiensvissuy loT fidesiumanuueiuasuanstuivlesuuudealn Tnemn
Fosmaiiudnunzvestoyalusunanudinsldgiudeya No SQL Ageunoulandivuiy
giudoyaiililulasanuiife Firebase Fauduuinisuilian Google un1suInIstoyauuy

pouladluguuuu Real Time Database lngn1surgnudeyafiduuansly Application 3o Web



Application awgilideniasaaiiolilunisitlaseuilessin Firebase aunsaiundudanansly
mM3feusegunsalid1fieiu wu NodeMCU dsdayaainwugasluds wenndindunsoiuludls 4
APl 5935Uldivianen1wn 1wy Python dususzuuufjufinisul Raspberry Pi, JavaScript d1msuasn

Aulad | C/Cr+ dmsunisiaunvasalulasaaulnsaassuu Arduino IDE

~  Firebase

The Realtime Backend &8  Realtime Database
for your App! on Authentication
-~ Q Cloud Messaging
By
PN storage
2 & & =1 —— auui -
| | [ ] il @ Hosting
’ _I:: Remote Config
LJ Q J E’ Test Lab
Synchronize Across Web and Moble Devices : # Crash Reporting

gﬂ‘ﬁ 2.24 Firebase Realtime Database
[ﬁm https://elec2pcb.com/2021/11/11/firebase-la-gi-huong-dan-ket-noi-realtime-

database-voi-node-red/]

2.2.16 Hudaunwaiadu

Web Application %3e 1iuuay fe Aeusungnilsuiuniliaiuisadaldly Web browser
Ialnense lunosluan Application WuuLALe asas e vlnlagsauud A unsnensaeud19si

ansadaldaulasingg

Tutlagdull Web Application fivanavany Nslususuuldanuseaulan seauuninede T
= [} a o A < I~ Y 1 [y @ a [ o v A ¥ ] @ '3 |

UDITEAUUTIN NN UL U UYDIALNYUNY LIUWBNARTY Yinvtnieataiuiulesd wiaganuise
& a ) vy v PE = | v @ fa v vy v I3 o | < o o
Juweundntuligauldaulame dagisiuiulsdnidulagaudiangidundn wuduseddmsu
a I3 o YY) I3 o [
Antay LukaUdnsuduian YHukaudmsuwlanien

Algeuagldann Web Browser iievinn1sldanu Web Application Fealiunauasinnsfs
Joyandndudedldauriu Web Server uaznig Web server fianafinisfstoyanidndu wudeya

Y
114 YoyagnAsiu Database dniivile

D)

Taelulassuivinniswauiukenandus1uluswnsy VS Code Taan1silisulushnsunig

AMweasa Ul
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HTML #® o190 Hyper Text Markup Language Aaniwinaufinnesildlunisuanua
Y94L0Na15UL website nioflsnFonduinivma gawauwazimusuinsgiulagedns World
Wide Web Consortium (W3C) kaza1nn1siauInIesIu Software 983 Microsoft vinlsn1w1 HTML
Judnanwnd il i eulusunsuls wSefiSendn HTML Application HTML 1dun1w1usezian
Markup @ wSunismsasnaiuma Tneldniwn HTML asnsavinlaglalusinsy Text Editor 6inee)
% U Notepad, Editplus 5 eazendelusunsudivduias esdorroadranfuina 18y Microsoft
FrontPage, Dream Weaver @ 181u18a11uadzaanlunisasiands HTML daunisiSenldaunie
NAABUNTYINNUTENenas HTML aglalusunsy web browser 1w IE Microsoft Internet Explorer
(IE), Mozilla Firefox, Safari, Opera, ez Netscape Navigator WDugdu

AfidwsiTiAgadeaiu HTML

- Internet ip3atnsnouinnefilngfianlulan iAnainnisideslssveaniotiosieg
e
- Hypertext E‘ULLUULaﬂmiﬁmiﬁ;mﬁﬁazf[mlﬂé’aL@ﬂﬁﬁiguq Feanusalddoainy
vi3o3U ugaidenles
- WWW 88910 World Wide Web unisdeansienisidenlonniotngsinansiuy
Towusyu (Web) uanawameienanslawlosinng
- HTTP o137 Hypertext Transfer Protocol tugunuunsiearsildlunissuds
Joyalawesinindluazetiedumnesiin
- Web Browser TUsunsudusuuansnaniiniiv 1y Internet Explorer, Mozilla
Firefox Wag Google Chrome Dudu
- Web Page nifienasiteglusuvedleivasiving
- Web Site nquuawiiiunanss) wisasdasieiu
- Home Page wii3u niusnvesiuled
- Web Site in3edliuinsiifuiifuteyaveiuled
JULUUIDINTI® HTML
<body>
<div>
<h1>Coding Beaver</h1>
<p>vaidumatlalimneuieuineluaiu</p>
</div>
</body>

[

Faazlansuananar Ui uus 1RSI
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® 0 ® @ example Document X @ Example Document x + o

C @ Fie |t proj ing-b d.html LR NN - I
§ Apps B Advanced Csslea.. [B) MameCheap BN localhosts [ AdminStaging S TAX EX) WordpressDocs EX) Jittsshests B Graphal EX) Third Parties @1 S3Management C » | [ Reading List

Coding Beaver

oufurinds lehimneuiouinaluniy

Ul 2.25 Tuusieesiignieusng HTML
[ﬁuﬁ https://blog.coding-beaver.com/first-thing-to-know-to-become-a-developer]
wiuimiduledfiideusioniun HTML egnadendshifiamnumenuuazazansogldau
dimnannsonnudmiiuleddalameniu css
CSS gu191n Cascading stylesheet WuBnnwmilsit Browser wWila 33 €SS dwnthitluns
anues HTML Tvianeanu
$98190 191 CSS
body {
background-color: #f3fffd;
}
div {
position: absolute;
top: 50%;
left: 50%;
transform: translate(-50%, -50%);
text-align: center;
padding: 6rem;
background: rgb(210,255,247);
background: linear-gradient(290deg,
rgba(210,255,247,1) 0%,
rgba(210,255,247,1) 50%,
rgba(126,237,202,1) 50%,
rgba(39,218,156,1) 100%);
border-radius: 10px;
box-shadow: 0 10px 15px -3px rgba(0, 0, 0, 0.1);
color: #172A3A;
}
hi {



font-size: brem;
font-weight: 600;
font-family: sans-serif;
margin-top: 0;

}

p{
font-size: 2rem;
font-family: sans-serif;

margin-bottom: 0;

O File | fut b card.html

Coding
Beaver

gaiflunnas la innawiseuisaluasy

SUN 2.26 Kuus1wasnan@auale HTML waz CSS

u U

[‘1‘71'3!1 https://blog.coding-beaver.com/first-thing-to-know-to-become-a-developer]
auiuivnSuledideusien1e) HTML uag CSS 9giimuansanusnniy

JavaScript s Arwmeuinesdusun1s@eulusunsuuussuudumesiin Araslasu

LY

q

#9% JavaScript @ansavinla

3 Read

AU AW HTML kazn1en Java mvianmnaialaaaus (Client) wag eiladsniies (Server)

ng List

ANTleNeg19ae Java JavaScript vu n1wiaasudiigaing (MFonduin "ansud’ (script) Felunis
afrauaziauiuled 95wy HTMD) Weliuladveasgiinisiadeulm aunsansvauss
Alduldundy Faiisnshauludnuae "wanuuazsiiunulufiagids (interpret) wio
San11 SaudnleSuaiin (Object Oriented Programming) Aiditmunelunis senwuuwazHaL

Wswnsulusguudumesiile dwiudieudmeniv HTML awnsavianudiuunasrlosuls Tnevinem



o ilansaldesulusinsunuuiegls laglifasisnuidu

a a

o famdsineuauesiugldau wudlleldadnfivy w3a Checkbox AanunsadsliiUe

]

LY

stilvalld il uledveanitujduiusfugldnuinniu dfedefves Javascript
e laivialrSuleddetimaney Google Map siawuunld
o aunsniTeuvieldsuutas HTML Element 1¢ fufieanansaasuutasgiiuunis
wanawavaaiulesls vioniuanuiemansadeuniouanailonlduuudng
Tuleq
o aunsaldmsaaeuteyals dunmindloisnsendeyauraiuled 1wy Email ileis
nsendoyafinvsiintivhaiiostuiminsnsenfin wiedunsenaglsunsesne sy
o aunsaldlunisnsiaaeugldligu nsavaeuingld 19 web browser a¥ls
® a9 Cookies (Nudayavesdlilupreufinmesveuldios) ld
mnazagulpanisiSeuiiisu d1a1w1 HTML Wumiioulassadiewestny nw €SS AulSeu
wailougunsaflunsnusistiunieies e sivilithumeniiogiu wazaw Javascript 1Wisy

alouszuuliih svuuihegngluthurlgordeidedlaauslon

]

2.2.17 ladlu@ne (Line Notify)

Line Notify Apu3n157 LINE TAisndsdandnu wiseudauiaudnlud® luiiavdadniu Group

NaUnyTa1ua WU APl 999 LINE lalagnss

'LINE Notify

ect LINE with Everything

sUfl 2.27 Line Notify
[ﬁm https://scdn.line-apps.com/n/line_notice/img/og 160829/0g fb.png]

2.2.18 Buwasifinvasassnds (Intermnet of Things)

0T (Internet of Things) Mnefaaietnesmvesgnsaiidensefeiunazimaluladsnne
mmaxmﬂ”[,umﬁ?faa'mzwmqﬂmaﬁﬁ’uazwﬂmaﬁ MADAIUTENINQUNIAUABAWBY 2INNTT
Lﬁmﬁuﬁum%ﬂauﬁ’;ma%mmhiquLLazmiﬁamﬂmﬂumﬂmﬁﬁqu@"?mﬁqq Sevilneuiisndl

LY 1

gunsaianeiud e osileunaiudumesiin Jamuneauingunsaliigg Tuddaussd1iu
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U5 Lesegadu saeud wasiasdnsansalddugesiioriusiudeyauaznovaussodldla

2E19YYRA

Internet of things -

g‘dﬁ 2.28 Internet of Things

[ﬁuﬂ https://www.globalsign.com/application/files/7416/3763/0034/General_Banner

WhatislOT 4 APAC 2021 11 22.jpg, 2565]

29AUSENBUVBY Interet of Things

e lUazliasnusenaunad

1.

Sensor dwsuiluniiesuteya Feo1vasfanuiuinlundaduyineiioduds wsoilu
Handaulvainiaiaululanya Interet of Things ¥38 Smart Device

o ' & | ~ Y | v 'Y Y I3
n1si¥eusioiAIavny el Sensor aunsadsteyaludssvuudssuianals 0139z1lu
w3evnenelu vieldiaTevivansnsue
sruvUszananad msusudoyasin Sensor wilalfeaiunaies da niananeq slaila
dl' o ! a v Y v v =) 1 o Q.ll v 6
WieuUszaane wazdwanisinsisideyalinudldeu viedemdsludigunsallag
fin1a @9 Big Data Analytics way Cloud Mudnimaluladndundiunuimludiuiiegiaunn
JEUUUIMIIANIsdmsUnIsngUnsaligwiees wazszuulssinanaiuiniglussuy
Internet of Things KA¥ASAAMIUNITYINGIL NTAUATNYT UATNISATUUAAIAGY VBIYN
g FIURSIsEULUITINSIAN1siNasgnTINegdniussuuUsEaIana

cal | say M v o v A & s ) v o o

gUnIniduq wu gunsalitlilavimthindueuiges wivinn1ssumdninssuy Ussanana

Wudu

2.2.19 TUswnsy Arduino IDE

Arduino IDE @9 TUSWNSUT b8t UN1SWAUIIIUEINSUUDS A Arduino %58 NodeMCU

Tuns@euluswnsuwazmaulndasuasa Tanauilang Arduino.cc 3UInUaIlUsWATY Arduino IDE

TngunAualazvingnitlan AVR Unddesanlan AVR lun1sidnfieannsdamesinenss ualan
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Arduino idsiteiguieliausalsulanladneunnninnsileulAniuy AVR #501059WdU 9 199
Arduino IDE 69311910 Integrated Development Environment A® @2ULATUVDITZUUNTTN AU
NIDAIYIUNY 9 N1 AzADYYIULNA B Developer B3 0¥ 181 Ra 0AU 1 Walu1 Application

WerasuliAneusInEIgnaes wiug) asasdeusyuuidavild vinlinisiauiaueg 9 5unndu

©.0,

Ul 2.29 Frydnwallusunsy Arduino IDE
[ﬁm https://cdn.sparkfun.com/r/600-600/assets/learn_tutorials/6/1/arduinoThumb.jpg]
2.2.20 Visual Studio Code

Visual Studio Code 30 VSCode 1ulusunsa Code Editor fildlunisudlonasuSuunslan
nenglulasyenyt Insiawuieenunluguiuuves OpenSource Fsanunsaunldaulaiuuns o
Adpamsenuduiienrdn &1 Visual Studio Code Hy tngdmdutinwamTusunsudigosnislde
Fraumanesy s9a5unsIFuTeUY Windows, macOS wag Linux aﬁuau}uﬁ%mm JavaScript,
TypeScript way Node.js aunsasdousianu Git 1 unldanuldielidudou Sndesiediuaee
sine 9 Whdenldegrannun lideadu Lasdaldauntedu 9 s e Cre, C#, Java, Python,

PHP %38 Go 2.Themes 3.Debugger 4.Commands Hudu

* 4
Linti...
Install

Install

ttier
Install

hil...

Install

15N 45 tatement

( ) Laul lopment loca...

5UR 2.30 TUsunsu Visual Studio Code

U

'
a

[ViU1 https://code.visualstudio.com/]
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unil 3
35N15ALHUU

3.1 gunsal tA3alle uaslusunsuildy

1. ESP32-CAM

2. FTDI programmer

3. PIR motion sensor

4. Solenoid door lock

5. Relay

6. Matrix 4x4 Keypad

7. LCD with 12C interface
8.PCF8574 /O expander module
9 uuALABIASE
10.JUswnsu Arduino IDE
11.55UULA5 09180 WABSLLN

12 lndn

3.2 BaNNISNIIUVDISSUU

\\ :
P ) % ESP32-CAM

Motion Sensor

PIR Status (1 Detected. 0 Nol Detected) : 0

Web app.

Automatic Door Unlocker

i LI

Web app. Solenoid lock

Visitor's Phone Number : 0952256658

I

Keypad

5U7 3.1 Block diagram v@53UU



Input Ae duiisudynailiiiangunsaiBuiiedslilulasneulnsaiefinnisuszanana
19y Input SUEN%U‘Uﬁ Usznounay Motion sensor, Web app. tay Keypad

Output e dufiadsdaadesn Output Tesszuumumdiideuliiululasaoulvsa-
@93 lne Output maﬂizuuﬁ Usznaunay Web app., Line notify, Solenoid lock tagLCD

QI S aa a

PANNISVIIUYDITLUUAD Motion sensor 3¢¥1N15M5193UINNAITTINLAUN UL UL DS b1

a aaa a

syozuayiuiifvuavielyl §131Aal83aAusY Motion Sensor azdsdynnallniiiasdn 1 Tdy
lulasneulnsaaeinsasss dioldSudmaamn Motion sensor §2 ESP32-CAM azdanislindas
frenmuazdad luil Line Notify seudivesi wislidnesdunsvaeuldidlasuntumiol
Wulnsiwislofie wazdn ESP32 zdinisliwansaniugves Motion sensor Ui Web app. siaunidu
ﬁawmmamuqumiL%%Uiz@%ﬁqmimumq Web app. é’zgmgmazgﬂﬁqmﬁ FSP32 uazds
seluda Solenoid lock tlelii1vestudindulainezidausegliunguadounield sndudou
Foennshnsefurinvestiu anunsafiniuesinséniniunis Keypad wdanadwnls weslnsdnwiid
gninsidnanarluuansiidivestuiiiuegun Web app.

3.3 Schematic

5V

— N GPI023 [— L T
- 3V3 sV — vcC
—{ erio36 GPI022 —— sDA
—{ 1016 GND [— scL
—{ Gpio39 GPIO1 |—
— 100 1012 [— 12c1ep
—| Gpio34 GPIO3 |—
— GND ESP32-CAM 1013 [~
—{ GpIO3s GPIO21
VR gl —| Gpi032 GPIO19 [—
T sdw —| crio33 GPIO18 f—
—{ uvor 102" = — GpI025 ESP32 GPIOS |—
— GND 104 [— — AR
GP1026 GPIO17 = W
—{ GpI027 GPIO16 |—— ] GNo PCF 8574 GND
SDA SDA —
GND | D ° — GpI014 GPIO4 [— scL scL f—
[ —
L [ i ‘[' —{ Gpio12 GPIO2 |—
i GPIO13 GPIO1S |—
VCC OUT GND
GND GND
VIN VDO3V3 —
Keypad 4*4
e : ofojulo
<= CJ) ()
GND Re]aysv com
’ sl ]
2) =]

Solenoid Lock
'

S =
Battery 12V

g‘lh?i 3.2 Schematic
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3.4 Flowchart

Motion senser
no

detect moveme
J
AN INAHTY
Line Notify i
Hnsinitues no (‘J
- ar 4 ~
. INIFAN
End daluda web

Application

Tanfenyszna e

The door is

unlocked

The door is

still locked

M |

5Ufl 3.3 Flowchart 989530y

3.5 MINAFU PIR Sensor NUYNTEIN150ATIIULANTZEEN19699)

\{18997n Data sheet 203l9a PIR Sensor 1 HC-SR501 na13lidnanunsansiaduing lalu
szezyNgian 120 e ulildssydudiaviiuduouluusagsumisszezn1ean PIR Sensor
Yo o = ' o o v vy aY o &
Aanvilassnuaeenniuinituganiiuildanansansinduls dvuneuned

1. 6@ PIR Sensor §u HC-SR501 11 LED &unildu wazuviasangll 5v (Wuneaadneann

Arduino Nano) uimldldlusunsnmassliieldlunsinyuveasuges



Uil 3.4 n139ie PIR Sensor §u HC-SR501 11U LED wazuvadneln

2. U5U Potentiometer 484 PIR Sensor hfiszaen19gedn 3 wens anuulinuas wfun1ud
1 6 @ a ¥
srgevinannwuesiluszey 1wns 2 1Was uag 3 Was laalAuainniedgllenn wagan

N9 lugne

5UN 3.5 dnuagn1sauNIY PIR Sensor

3. hnsiagulesnsiiaunduiiewsnoliliowugesnsiadunisindoulmila LED asfinlnd

WU HINIINARDRENEAALLAIBNAUANTINHIUIANTINA VDU ULYRST
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5UN 3.6 T8N5IALNVRALULLDS

Y

4. ihamuneulannnsiuiiuIIngamautauiy Aegldveuwayunsnrduvetsugesiy

082 1 LUAT 2 LUAT Wag 3 LUAS

5. ymsingueszegar 3 A3 wanhunaaeveveulnninla

3.6 N1INAdaU Relay

3.6.1 nadpuninduREves Relay 1gndasnuiilugassyliviely $38nmaaaudsil

v '
S| v IS (%

1. TeTaftiwesinlianvuadssiad s¥1n9w1 COM U NC lngdasunfiazfaadipunany

2. TTaffiwesinlianuadsiad s¥rInew1 COM fu NO lagfiaasvniasaaalidauanu

[

3.6.2 nAdEUN Relay Tdnwaiznisiheunuule $snsveaeudl
1. 931 VCC Wwag GND vodstaginiuunasanglvl 5vDC (IW LED dunsazhin)
2. sion IN Whiuwnlaldes 5V 3o GND
~ynnsefurlWides 5V udh LED &denfin uansindunisiauuuu Active High

- mnsiaduY1 GND Wad LED #lenfia wanadtdunisvinaiuwuy Active Low
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a

U 3.7 Tugasiadfiumaaey

3.7 nMvagau ESP32-CAM fiautiluldau
Tnenseielalaspoulnsataesidniulugasivan antudlui Arduino IDE
U9 File > Examples > ESP32 > Camera > CameraWebServer

@ sketch_nov21a | Arduino 1.8.19 (Windows Store 18.57.0)
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0
Open Recent
Sketchbook
Close crri+w P :
Save ciri+s LN ;
Save As.  Cirl+ShifteS %5 ;
08.5trings >
Page Setup  Ctri+Shift+P 00.USB >
s Curp 10.StarterKit_BasicKit >
Preferences  Ctrl+Comma P agngIsh i
o Lkl Examples for any board
Adafruit Circuit Playground
AnalogOut
Bridge
Firmata
- ChiplD 5
LiquidCrystal
DeepSleep >
Stepper
ESPNow >
Temboo
FreeRTOS
RETIRED
GPIO >
Examples for Al Thinker ESP32-CAM HallSensor
ArduinoQTA 12s >
BluetoothSerial ResetReason
DNSServer RMT >
EEPROM Time >
ESP RainMaker Timer >
Touch >

ESP32 Async UDP
ESP32 BLE Arduino
ESPmDNS

Ethernet

FFat

HTTPClient
HTTPUpdate
HTTPUpdateServer
LittleFS.

A

5UN 3.8 n1sisenldlandmiug Video Streaming



@ CameraWebServer | Arduino 1.8.19 (Windows Store 1.8.57.0)
File Edit Sketch Tools Help

CameraWWebServer §

1 #include "esp_camera.h"

2 #include <WiFi.h>
3

4.7/

5 // WARNING!!! PSRAM IC required for UXGA resolution and high JPEG guality

6 // Ensure ESP32 Wrover Module or other board with PSRAM is selected
70 Partial images will be transmitted if image exceeds buffer size
8 //

=]

10 // select camera model

11 //#define CAMERA MODEL WROVER_KIT // Has PSREM

12 //+#define CAMERA_MCDEL ESP_EYE // Has PSREM

13 //#define CAMERA MODEL M5STACK PSRAM // Has PSRAM

14 //#define CEMERE MODEL_MSSTACK V2_PSRAM // M5Camera version B Has PSRAM

15 //#define CAMERA MCDEL M5STACK WIDE // Has PSRAM

16 //#define CAMERA MODEL MS5STACK ESP32CEM // No PSREM
17 //#define CAMERA_MODEL_MSSTACK_UNITCAM // No PSREM
18 #define CAMERA MODEL AT THINKER // Has PSREM

19 //#define CAMERA MODEL TTGO T JOURNAL // No PSREM
20 =

21 #include "camera pins.h"

22

23 const char* ssid = "ekasxEEaan;
24 const char* password = "k*¥FEkEkx kAN,
25

26 void startCameraServer();

27

28 void setup() {

29  Serial.begin(115200);
Serial.setDebugOutput (Lrue);

g‘l.lﬁ 3.9 fleg19lAn CameraWebServer

105U 3.9 WeantlAnusngTuan I Uncomment ussinil 19 iaidansuveindes

CAMERA_MODEL Al THINKER a1nuulsiudsudeuarsianes Wifi idasnsidounseussiind 23

WAy 24 Lalyinsenluanlan

3.8 NITESINNTIIULIUNAATUVDIIATIU

N8 99109 M1n15 Deploy Website 11 #3197 UA 28 Firebase Web Hosting a2 T lua

https://automatic-door-project.web.app/ axUsnguiiiunendauusesnidunguuden (Block)

TouA

vdeadmsunansdaninu ‘Automatic Door Unlocker’

u&an ‘Door Button’ axivudmsuaiuaunisilnlanveuses wazdidominu Door Status
dmiunanEnIurYesUTEs o Yuziiy

UAeAtoA21M PIR Status dmSuLans@n1UzYed PIR Sensor

UfieatoAY Visitor’s Phone Number dnsunanamneiaulnsdnvivauwungudou
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automatic-door-project.web.app

Avutomatic Door Unlocker

T B ——

Project By Natthida Thanadka & Panipak Wengsutfigosol

Y

/

W

with Advisor Asst. Prof. Weera Pengchan, D.Eng

JUN 3.10 v Iukendieduvedlasnu
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uni 4

NaNIINNADN

4.1 Han1IMAFAY PIR Sensor Auyufa1usansaTulanssazniemiie

31NNMININAFBY PIR sensor Auyuiausansadulalussezsneg duadauans Tun1sei 4.1

15197 4.1 NANAFBULUVD PIR sensor

szeg(m)
N 1 2 3
ANTINASIN
1 95 89A" 75 9960 60 99AN
2 100 29AN 75 9960 52 99a1
3 100 24961 90 89A" 40 996
Aade 98.3 94 80.0 841 50.6 991

4.2 Nan13NAgdU Relay

Waldiaiiinesinseninau COM fu NC wudlanimasdades wansinanglwidounaiu

JUT 4.1 n1sinAliadvessiadszninen COM fu NC

Woldafilinasinseninan COM AU NO nuIndafliwestudndss wansnaglnlidouds
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sUN 4.2 NM5IAANAAY893:885¥131981 COM fiu NO

Y

dorev1 IN Wriulwides 5VDC wuan LED @dlenia wansindunisyitauiuy Active High

N
b

@ i A
UM 4.3 NM3MedeuUssnvnyinauvesiiad

4.3 pan13nngau ESP32-CAM

U7 192.168.176.5 Wisgnisinnuveindesud@snnesiiusyuu Video Streaming

= Toggle OV2640 settings

XCLK MHz CI st i
Resolution '
Quality 2 £
Brightness

Contrast

Saturation

Special Effect

AWB

AWB Gain

WB Mode

AEC SENSOR

AEC DSP

AE Level

AGC

Gain Ceiling
BPC
WPC

Raw GMA
Lens Correction

H-Miror

JUN 4.4 gmsvihawveslugandesig Webserver



4.4 wan13ianszualninvasgunsal

———
0-1000 vA
o C

Sensor Node

Vi
o cc  Gnd o

gll‘f"i 4.5 lpozunsuiildlunsinnszua
[ﬁm https://images.app.g00.gl/908fgo6ROWKVS3kP6]
1. ESP32-CAM mgu active mode nsuidlyliinadeeyil 65.83 mA

= o '}

Uil 4.6 USinaunszialwinfiinléisle ESP32-CAM active mode

2. ESP32-CAM #au deep sleep mode ﬂizLﬂlWﬁﬂLaﬁangjﬁ 4.57 mA

=23 6 X i n o

-4

4.7 Unansudlihdiseldle Espz-cam deep sleep mode

=)
7

U

CaN

49



3. ESP32 may active mode nszialvidiaduegi 84.9 uA

SUT 4.8 Usnaunsuialindiinldiile ESP32 active mode

4. ESP32 mau deep sleep mode nszidlniiiaduegi 8.93 uA

U 4.9 Usinaunszialwinfiinlfisle ESP32 deep sleep mode

5. Keypad ﬂimﬁlﬂﬂ%@%ﬂ@gjﬁ 30.83 UA

U 4.10 UTunaunssialnidiinlfislona Keypad

6. LCD n3zialvifiiadengd 6.47 mA

4.11 USinaunsaaliihiisaladle LCD vhau

=)

U

CaN
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7. Solenoid lock ﬂi%LﬁlWﬂ']Lagﬂang‘ﬁl 139.9 mA

sUTl 4.12 Usinaunszialaiiniiinann Solenoid lock

4.5 wawaaixwﬂaﬂé"aﬂﬂizgﬁm‘luﬁﬁ

- gansansadunsiadeulvy uardwdaudoun1umig LINE Notify sniilnsAnmidefevesyldle

ESP32-CAM: Motion Detected!

Q & p f’
A/ -
; G

ESP32-CAM: Motion Detected!

-
» H:

+0O0 KN ® ¢ +0H ® 9

sUTl 4.13 maudaiieusiumns LINE Notify



- N19A9@nIULUBI PIR sensor WY Path: /ESP/Device/Sensor/pir_Data #iaufiu Realtime
Database tenumsiadauln PIR state = 1 1w Serial Monitor 3 nTudeyavzgnadluil Realtime

Database #14 Path Ai@3193u Wialidwunisiaaulin PIR state = 0 61U Serial Monitor

M W Firebase console x S o B g %
« C M A ‘console firebase.google.c = @ K B -
Ipir_
= Automatic-Door-Project ¥ O A o
2 /pix_!
Realtime Database
Data Rules Backups Usage % Extensions €D
pir_Dat
s
GD  https://automatic-door-project-default-rtdb. asia-southeast1.firebasedatat St X

A\ Your security rules are defined as public, so anyone can steal, modify, or delete data in your database

Learn more (3 Dismiss

ect-default-rtdb.asia-southeast].firebasedatabase.aj

ta: "0952256658"

r/pir_Data

8 Awoscror B Show tnestarp Nowline 115200 boud | [ Gear outpat )

A @& Ww PO S

90
05/08/2023

G S MWW eOERPOZAMSOSY@EB

gﬂﬁ 4.14 Realtime Database Juaniug 1 i pir Data

M @ Firebase console % [ Remote Door Unlocker
send
//console firebase.google.c.

= Automatic-Door-Project ¥ 0 & 3 o
Realtime Database

Data Rules Backups Usage % Extensions @ED

GO  https:/automatic-door-project-defautt-rtdb.i

southeast1.fireb:

A Your security rules are defined as public, so anyone can steal, modify, or delete data in your database

Learnmore(;  Dismiss

ata: "0952256658

. >

9 Database location: Singapore (asia-southeast]

Newina 115200 bavd Cloas output
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Tngluz29fl PIR State = 0 uda LCD Usngdonnnu System OFf Aouagduasly

sUfl 4.16 LCD Usangdenw System Off

- M3funngarlnsAwNNEuEauUsINguU LCD wazdluil Realtime Database oy tgoune
Uu ‘C’ Fegdmiidefistannu Contact LCD 9xUs1U8Au ‘Hello, Welcome!” Tuwaafl 0 Us1ng
U9A31% ‘Enter phone number : * Tuwadd 1 anuuvanelaulnsAnivewudaulsgnuaniniy

LD Tuuanii 2

UM 4.17 LCD Usngdeanudeusuiasningiaulnsdng

mngundaunsiaasuineaImsdniudlaingnaeswds Tviinisnady # 9nidu LCD avUsng
UaA113 ‘OK’ Tuladfl 2 nsdlinunelarinsenidni1u Keypad #3117y 10 vidn uddedoyadu

Realtime Database
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sUfl 4.18 LCD Us1ngdenu ‘OK’

vimsnamimﬁ’wﬁgﬂdﬂﬂﬁﬁmww WU Path: /ESP/Device/Keypad/keypad Data

[ i Firebase console x -+ O [3 RemoteDoor Uniocker -l

€« [@mal o Y ——— S ANE A ( o Jautomatic-door-pro,

= Automatic-Door-Project ¥
Realtime Database | Avutomatic Door Unlocker

Data Rules Backups Usage % Extensions €ED

GD  hitps://automatic-doorproject-default-rtdb.asia-southeasti. firebasedatab

A v

A Your security rules are defined as public, so anyone can steal, modify, or delete datain your database UNLOCK || LOCK

Leammore(  Dismiss

r-project-default-rtdb.asia-southeastl.firebasedatabase.app

ata: "0842253365 PIR Status (1 Defecied. 0 Nof Detecled) : 1

ta:1 Visitor's Phone Number : 0842253365

Y vy O E RO MmMB O s & S A @ W Pab

¢ a

;J‘U‘ﬁ 4.19 Realtime Database JunineLavlnsdnm 71 keypad Data
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d\'Lyl U =

wieasaguuesnsdwisiedenuivuenuulnsdwiliefelauiuisadilunusruwesudalun

URL https://automatic-door-project.web.app/

{0 @ orprojectwebapp + (3

Automatic Door Unlocker

UNLOCK | LOCK |

PIR Status (1 Detected, 0 Not Detected) : 1

Visitor's Phone Number : 0842253365

Project By Natthida Thanadka & Panipak Wongsuttigosol
with Advisor Asst. Prof. Weera Pengchan, D.Eng

JUN 4.20 Wrvestugdeyaruivienlulnsdwiilete
wnuunelaingant1y Keypad H91uauliiwindu 10 wdn LCD azUsingdeninu ‘Not Correct’ Tu

WO 2

Rl =08
ERier’, A
RF s AR

5UN 4.21 LCD Usngieniu ‘Not Correct’
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mngundouneinisnsenvangiarinsdnsignasilunsaiinaduida Winadu * LCD agUsng

Jaay ‘Deleted’ Tukndi 2 nnduanusansanvuneavlnsenitudla

Hellos Heloome!
Enter Fhone Fidmb e
Deleted

sUfl 4.22 LCD Usngenw ‘Deleted’

- m3muANnasuUsEgluih Solenoid Door Lock ty Path: /ESP/Device/Relaydoor/16 idaxru

Realtime Database

a

dlonauy UNLOCK rinutiuken Relaydoor azfidniu 1 udinasulszgazgniln

Y

(& hitps//console firebase.google.c = B B 5 ST & h ‘automatic-door-project....

= Automatic-Door-Project ~ 9 A : o
Realtime Database

Data Rules Backups Usage % Extensions @D

UNLOCK | LOCK

GD  https://automatic-door-project-default-ridb asia-southeast1.firebasedatab (. 4
A\ Your security rules are defined as public, so anyone can steal, modify, or delete data in your database
Learn more [ Dismiss
t ir ased:
PIR Status (1 Detected, 0 Not Detected) : 1
ta: "0875525569"
1
Visitor's Phone Number : 0875525569
ir_Data:1
4 »
@ Dstabase location: Sngapors (ssis southaastt) Project By Natthida Thanadka & Panipak Wongsuttigasal
with Advisor Asst. Prof. Weera Pengchan, D.Eng

gﬂﬁ 4.23 Realtime Database Juannug 1 7 Relaydoor/16
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JUN 4.24 nasuUszngnilamun1sAIuANIINIuLen
Wenalu LOCK ruiuien Relaydoor aglianiuy 0 udinasulszgasgnin

= C @ auton
a

Epp—

a8 console.firebase.google.c

atic-do

sroject

Realtime Database

Data Rules Backups Usage % Extensions @E

@  hitps:fautomatic-door-project-default-ridb. asia-southeast1 firebasedatab * 4

A\ Your security rules are defined as public, so anyone can steal, modify, or delete data in your database

Learn more [ Dismiss

a
https://automatic-door-praject-default-rtdb.asia-southeast1.firebasedatabase.app/
ESP
~ | Device

Keypad

keypad_Data: "0875525569"

Rela:%o;? i ﬁ\ B? \\
| o No 9‘2 33
—tE HEENC T o

Projact 8y Natinida Thanada & Panipak Wongsulfigosol
@ Database location: Singapore (asiasoutheast1) B By P e pak Wongeifgasal

with Advisor Asst. Prof. Weera Pengchan, D.Eng

g‘d‘ﬁ 4.25 Realtime Database duanug 0 71 Relaydoor/16
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HC-SR501 PIR MOTION DETECTOR

Product Discription

HC-3R501 is based on infraned lechnalogy, automatic conirol module, using Germarny imporbed LHITTE probe design, high sensitivity, high
reliability, ultva-low-vollage aperating mode, widely used in various auto-sensing electrical squipment, especially for batbery-powered auiomatic
conirolled products.

Specification:

» Veliage: 5V - 20V

+ Power Consumplion: 86mé

» TTL eulput 33V, 0V

= Dielay time: Adjustable {.3.=5min}

+ Lack time: 0.2 sec

- Trigget methods. L - duable repeal rigges, H enable repeat trgger

+ Sensing range: less than 120 degree, within 7 meters

» Temperature: = 15 = +70

« Diimension: 32°24 mm, distance beiween screw 2Bmm, M2, Lens dimension in diamester: 23mm

Application:

Auiomaiically sensing light for Floor, bathreom, basemend, porch, wanshouse, Garage. ebe, ventilador, alarm, eic.

Features:

= Aulomatic industion: b enter the sensing range of thes sutiul is high, the pensan l2aves the sensing range of the sulematic delay off high,
output lov..
= Photcssnsitive control {optianal, not Tactory-set) can be sat pholossnsifive contral, day or light intensity without inducon.
» Temperature compensation {oplional, faciory resed)c In the summear when the ambient ermperaiure fises fo 30 ° C fo 32 * C, the detection
distance is slightly shorber, temperature compensaiion can be used for performance compensation.
« Triggered in two ways: (jumper salects ble)
- nearepsatable igger B sensor aulpal high, e dely Sme is over, the culput is sulomalically changsd fiam Figh level 1o law level;
- repeatable igger: the senser outsul high, the delay peried, if thens is human activity in its sensing range, 1he output Wil always remain
hiigh unlil the peapls 18R fle the delay will be high level gaes low (sensor madule detects 8 lime delay period will be auicmatically
exlended evary human setivity, and the starting peirt bar the delay ime to the 122t everd of the time).
= With induction blocking me (the default seifing: 2 5x blocked time). Sensor module afier each sensor output [high into low), followed by &
Biackade set pariod of time, during this time period sersar does nal stcent any senser signal. This feature can be achisved ssrsor output
time “and” bl ocking fime “interval betwesn fie work can be applied o interval dstection products; This funcion can inhibit 2 vaniety of
inderferance in the process of load swibching. (This time can be sai a1 2er0 seconds - & few lens of seconds).
= Wide operating vollage range. defaull voltage DG4 5V-204.
= Micrapawer eansuimplion: slalic eufrent <50 micoarss, paticulary sutable fof batlery-powered aulbmalic conbiol produets.
Culput high signal: easy b achieve docking with the vasious hpes of ciruil

Adjustment:

« Adjust the distance ise rotation, wing distanos (about T melers), on the contrary, the sensing distance
decreases (aboul 3 meters)
- Adjust the delay polenbiometer clockwise ralalicn senser ihe delay lengthened (100S), on the conlrary, shoren Ihe industien delay (58]

Instruetions for use:

+ Bensor module is pawersd up after 3 minute, in this indiakzation ime intervals during Ihis madule will outpid 0-3 imes, & minute |Ser enbers
the standby state,
Should try in.avoid the lights and ether sources of | cose direct module surface of fie lens, in ceder bo awoid the intraduction of
i signal i i ahould avoid the wind flow, the wind will cause imerferencs an the sengor.
+ Sensor module with dual probe, the probe window is rectangular, dual (& B} in both ends of the longiiudinal direction
» a0 when the human body from kedft io rdght or right to left throwgh the infrared spectrum io reach dual time, distanos differsnce, e gosaber
the: différence, the mofe sensilive the Sansor,
= vt e Busnan body from the font to the prabe o from top o ballom of from batam fo log on the drachion raveled, double delecls
changes in the distance of hass than infrared speciroscepy, no difference value e sensof inzensilive o does nol work
+ The dual direchion of sénsor Should be instaled parallel as far a8 possible in inline wilh hufman movemant. In onder 1o ncrease the sensar
angle range, the madule Using a circular lens alse makes ihe prabs surrounded induction, bul the bt and Aght sides =il up and down in
bt direstions sensing range, senditivity, sl need to by io install the above requiremens.

Page 1 of 3
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HC-SR501 PIR MOTION DETECTOR
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High / Low
Output

+Power
, Y

Jumper Set: :
H: Repeat Trigger— @
L: Single Trigger— |

Sensitivity  Time Delay
Adjust Adjust
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1 working voltage range :DC 4.5-20W

2 Quiescent Current :50uf

3 high output level 3.3 V' / Low 0V
4 Trigger L trigger can not ba repeated / H repeated trigger
5. circuit board dimensions (32 * 24 mm

6. maximum 110 * angle sensor

7. 7 m maximum sensing distance

Product Type HC—SR501 Body Sensor Module

(Operating Voltage Range | 5-20VDC

Quiescent Current <50uA

Level autput High 3.3 W Low OV

Trigger L can not be repeated trigger'H can be repeated triggen/Default repeated trigger)
Delay tima 5-3005{ adjustable) Range (approximately 3Sec -5Min)

Block time 2 58(default)Can be made a range(l.xx io fens of seconds
Board Dimensions 32mm*24mm

Angle Sensor =110 ° coane angle

(D peration Temp. -15-+70 dagrees

Lens size sensor Diameter: 23mm{Default)

Application scope
“Sacurity products
*Body induction toys
*Body induction l@mps

sindustrial automation control etc

Pyroelectric infrared switch is a passive infrared switch which consists of BISS0001 ,pyroelectric infrared sensors and a few external componants. It can a
open all kinds of equipments, inculding incandescent lamp, fluorescent lamp, intercom, automatic, electric fan, dryver and automatic washing machine, etc.
It is widely used in enterprises, hotels, stores, and comridor and other sensitive area for automatical lamplight, lighting and alarm system.

Instructions

Induction module needs a minute or 5o to initialize. During initializing time, it will output 0-3 times. One minute later it comes into standby.

Keep the surface of the lens from close lighting source and wind, which will introduce interference.

Induction module has double -probe whose window is rectangle. The two sub-probe (A and B) is located at the two ends of rectangle. When human body r
to right, or from right to left, Tima for IR to reach to reach the two sub-probes differs. The lager the time diffference is, the more sensitive this module is. Wh
body moves face-to probe, of up fo down, or down to up, there is no time difference. So it does not work. So instal the module in the direction in which mos
activities behaves, to guarantee the induction of human by dual sub-probes. In order to increase the induction range, this module uses round lens which cz

from all direction. However, induction from right or left is more sensitivity than from up or down.

Page 3 of 3
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YUADBUNITDDNUUU Firebase Realtime Database
- Watuusnweslui firebase.google.com TU# Go to console

- asunnguisinglusianlu Firebase

¥ Firebase Automatic-Door-Project ~

Receive email updates about new Firebase features, research, and events

Automatic-Door-Project  seein

X @e@ € (4 Selectaplatform

S Firestore Database

Build 67KB i ot Sefery

Release & Monitor

Deployed

Apr 26,2023 424PM

Analytics Deploy

Engage

i Al products o’

Upgrade

<

g‘d Firebase Project Overview

- mmfulﬂﬁ Build > Realtime Database

o]
E
o

App Check
Firestore Database
Realtime Database
Extensions
Storage

Hosting

Functions

Machine Learning

)
-
2
2
\Y
()
@
3

Remote Config

Release & Monitor

signup
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AaN Create Database

Auto-Door-Unlocking v

Realtime Database

Store and sync data in real time

Create Database

\don Realtime Database location ushiauiitnaldgsiumunialagdunan udana Next

9

Set up database
0 Database options 'i Security rules
Your location setting is where your Realtime Database data will be stored.
Realtime Database location
Singapore (asia-southeast1) v
coes (D
A 4

L3N Start in Test Mode wainm Next

Set up database

° Database options e Security rules

Once you have defined your data structure you will have to write rules to secure your data.
Learn more (4

(@ startin locked mode {

“rules”: {
".read": false,
".write": false

}
}

(O startintestmode
o All third party reads and writes will be denied
Your data is open by default to
enable quick setup. However, you
must update your security rules
within 30 days to enable long-term
client read/write access
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- NuArUsINgMieng Realtime Database fagy
‘ Firebase Automatic-Door-Project ¥

A  Project Overview kel Realtime Database

Data  Rules  Backups Usage % Extensions @D

an Authentication
& Real

GD  https://automatic-door-project-default-rtdb.asia-southeast1 firebasedatabase.app
® Hosting

our security rules are defined as public, so anyone can steal, modify, or delete data in your database

By Storage Vi ity rul defined as publi y teal, modify, or delete data in your datab:
2  Firestore Database
Product categorie: https://automatic-door-project-default-rtdb.asia-southeast1.firebasedatabase.app/

» ESP

Build

Release & Monitor

Analytics

Engage

Tnsnsuansteyanazmunugunsaifiidenduueinlulasaeulnsaiaes azgndsitu Path 3
anunsaastuetlilnensdoulfnlu Arduino IDE A

o NMIATIYRYALARIANIULYBY PIR Sensor M@ Firebase.RTDB.setint(&fbdo,
"ESP/Device/Sensor/pir_Data", pirData)

o NMIaTIYoyARARIMINELEYNIANTIIN Keypad T4i#n&1 Firebase RTDB.setString(&fbdo,
"ESP/Device/Keypad/keypad Data", phoneinput)

o miaidayauananiuzveInaaulseg iniuasniseuaupuiuken azdeasennisly
91U Object Firebasejson nau mmfu%qjjmiaﬁm%%asimﬁﬁq
Firebase.RTDB.beginStream(&stream, listenerPath.c_str() Ima‘ﬁ listenerPath =
"ESP/Device/Relaydoor/"

TURdUN15YN Firebase Web Hosting

- Ua VS Code 1‘1J‘1'71I Terminal > New Terminal

) File Edit Selection View Go Run Terminal Help Untitled

@ EXPLORER ves New Terminal Ctrl+Shift+"

v OPEN EDITORS

Vv NO FOLDER OPENED Run Task

You have not yet added a folder Run Build Task... Ctrl+Shift+B

to the workspace. Run Active File

Open Folder Run Selected Text




- RUNAIES od \ @iy path 9itAe install 13 97ndune enter , RUWATES npm -g install

firebase-tools fiavine path fkAe install 13 9niuna enter, 3sivannuusinguiuiiiionis

[
a o

fnA4 Firebase Tools @159

npm@9.5.@ D:\nodejs\node_modules\npm

PS C:\> npm install firebase-tools

npm m deprecated har-val - i is no longer supported

npm [ deprecated debug@4.1.1: Debug ve 32 7 || >=4 <4.3.1 have a low-severity ReDos regression when used in a N
ode.js environment. It is recommended you to 3. 4.3.1. (https://github.com/visionmedia/debug/issu 79

npm [N deprecated uuid@3.4.8: Please upgrade t 7 or higher. Older versions may use Math.random() in certain circumsta

nces, which is known to be problematic. See https://v8.dev/blog/math-random for details.
npm m deprecated request@2.88.2: request has been deprecated, see https://github.com/request/request/issues/3142

changed 703 packages in 43s

48 packages are looking for funding
run “npm fund® for details
ps c:\> I

- niliinsadcnawmes dmsusausanlig indexhtml style.css was app.js de@anse
Mdadmsunnurnuasiinflesifunsiaudentu Firebase ldnnlavey mindesnisg
wihdusenildeulindvihmedisls ildlaenatdy Ctrl+Shift+E udrraniilud index html
Mntuadnan Wit Copy Path u&al¥ans Copy Path uwiuustimeslaias
e —— -

 UNTITLED (WORKSP: Open to the Side Ctrl+Enter

v 1 _automatic_do« Reveal in File Explorer Shift+Alt+R

> firebase Open in Integrated Terminal
v public
404 html Copy Path Shift+Alt+C

- madindusendietulu Firebase Wa Console vae Firebase 1U# Project Overview > +
Add app Hatden Web app icon
¥ Firebase Automatic-Door-Project ¥

f

Receive email updates about new Firebase features, research, and events

== Authentication Automatic_ Door_ Project (’/@T

& Realtime Database

-+ Add app

Build
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Automatic-Door-Project ( serpen

X @ 9 @ % ) Selecta platform

Web

Build

- i Firebase SDK (Software Development Kit) Iaeld npm (Node Package Manager) R

Judewsesdiolun1sdanisiu package ved Node.js 1Usian Fagnideusianis JavaScript

‘

e Add Firebase SDK

@ Use npm O Use a <script> tag

If you're already using npm (7 and a module bundler such as webpack [ or Rollup (3, you can run the
following command to install the latest SDK (Learn more ():

S npm install firebase

Then, initialize Firebase and begin using the SDKs for the products you'd like to use.

// Import the functions you need from the SDKs you need

import { initializeApp } from "firebase/app";

//-TODO: Add SDKs for Firebase products that you want to use

// https://firebase.google.com/docs/web/setup#available-libraries

// Your web app's Firebase configuration
const firebaseConfig = {
apiKey: "AIzaSyAhfMv_arzn3TRH1hcMA18D7DSizgnuXvw™,
authDomain: “automatic-door-project.firebaseapp.com”,
databaseURL: "https://automatic-door-project-default-rtdb.asia-southeast
projectId: "automatic-door-project",
storageBucket: "automatic-door-project.appspot.com®,
messagingSenderId: "944115665853",
appId: "1:944115065053 :web:2ce2466fe0d2374edc7b34"
)

// Initialize Firebase
const app = initializeApp(firebaseConfig);

e __________________________________________________________________J

Note: This option uses the modular JavaScript SDK [, which provides reduced SDK size.




- ndUlUT VS Code U7 Terminal > New Terminal 19#nd4 firebase login #ndLSaay

Usingleaanauil

TERMINAL

Waiting for authentication...

+ Success! Logged in as autodoorunlock.system@gmail.com
PS C:\> []

- seundunisinea Firebase Hosting LU Terminal 1d'Ad < firebase init Waana Enter

Ntuden Yes uaauden features directory famalull

TPL DEBL NSOL TERMINAL Bl node + v [@ e A X

? Which Firebase features do you want to set up for this directory? Press Space to select features, then Enter to confirm your choices.
(Press <space> to select, <a> to toggle all, <i> to invert selection, and <enter> to proceed)
(*) Realtime Database: Configure a security rules file for Realtime Database and (optionally) provision default instance
( ) Firestore: Configure security rules and indexes files for Firestore
( ) Functions: Configure a Cloud Functions directory and its files
>(*) Hosting: Configure files for Firebase Hosting and (optionally) set up GitHub Action deploys
( ) Hosting: Set up GitHub Action deploys
(*) Storage: Configure a security rules file for Cloud Storage
( ) Emulators: Set up local emulators for Firebase products

- 9AUUENT Use an existing project uaINA enter

=== Project Setup

First, let's associate this project directory with a Firebase project.
You can create multiple project aliases by running firebase use --add,
but for now we'll just set up a default project.

? Please select an option:

> Use an existing project
Create a new project
Add Firebase to an existing Google Cloud Platform project
Don't set up a default project

A . .
- 189N automatic-door-project
=== Project Setup
First, let's associate this project directory with a Firebase project.

You can create multiple project aliases by running firebase use --add,
but for now we'll just set up a default project.

? Please select an option: Use an existing project

? Select a default Firebase project for this directory:

> automatic-door-project (Automatic-Door-Project)
fir-cam-2d873 (Demo Cam)




- dlevhmsi@eudukeniiu VS Code w@dauda 19vin1s Deploy Website 41 Web Hosting

294 Firebase AIANES firebase deploy WIURLEN99 Terminal wadngm enter

Source Code &1915UN15W191U

® [SP32-CAM
#include <WiFi.h>
#include <WiFiClient.h>
#include "esp_camera.h"
#include "esp system.h"
#include "Arduino.h"
#include "soc/soc.h" // Disable brownout problems

#include "soc/rtc_cntl reg.h" // Disable brownout problems

#include <TridentTD LineNotify.h>

#define LINE_TOKEN "V5PODWLLYMB8jNmMdsO4zPC2jTzeXMfufiVC3DkGTKDMf"
#define WIFI_SSID "OPPO A9 2020 E" //WiFi name

#define WIFI_PASSWORD "tk8rsumb" //PASSWORD

//#define WIFI_SSID "fakfahwifi"

//#define WIFI_PASSWORD "payme2000"

//#define APP_DEBUG

// Pin definition for CAMERA MODEL_AI THINKER
#define PWDN_GPIO NUM 32
#define RESET_GPIO_NUM -1
#define XCLK_ GPIO NUM 0
#define SIOD_GPIO NUM 26
#define SIOC_GPIO_NUM 27
#define Y9 _GPIO_NUM 35
#define Y8 _GPIO_NUM 34
#define Y7_GPIO_NUM 39
#define Y6_GPIO_NUM 36
#define Y5 GPIO_NUM 21
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#define Y4 _GPIO_NUM 19
#define Y3 GPIO_NUM 18
#define Y2 GPIO NUM 5
#define VSYNC _GPIO NUM 25
#define HREF_GPIO NUM 23
#define PCLK_GPIO_NUM 22
// Define GPIO pins

#define PIR_SENSOR 13

int PIRState = O;

// Initialize WiFi
void initWiFi() {
WiFi.begin(WIFI_SSID, WIFI PASSWORD);
Serial.print("Connecting to WiFi ..");
while (WiFi.status() = WL_CONNECTED) {
Serial.printin(".");
delay(500);
}
Serial.println(WiFi.locallP();
Serial.println();

void setup() {
Serial.begin(115200);
//setup pinMode of each modules

pinMode(PIR_SENSOR, INPUT);

//\Gunn3la ISR 970 PIR sensor

initWiFi();

LINE.setToken(LINE_TOKEN);

esp_sleep_enable_ext0 wakeup((gpio_num_t)GPIO_NUM 13, HIGH);
//Define the camera settings

camera_config_t configs;
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configs.ledc_channel = LEDC_CHANNEL 0;
configs.ledc_timer = LEDC_TIMER 0;
configs.pin_d0 = Y2 _GPIO_NUM,;
configs.pin_d1 = Y3 GPIO_NUM,;
configs.pin_d2 = Y4 GPIO_NUM,;
configs.pin_d3 = Y5 GPIO_NUM,;
configs.pin_d4 = Y6_GPIO_NUM,
configs.pin_d5 = Y7_GPIO_NUM,;
configs.pin_dé = Y8 GPIO_NUM,;
configs.pin_d7 = Y9 _GPIO_NUM,;
configs.pin_xclk = XCLK GPIO_NUM,;
configs.pin_pclk = PCLK_GPIO_NUM,;
configs.pin_vsync = VSYNC GPIO_NUM,
configs.pin_href = HREF_GPIO_NUM;
configs.pin_sscb _sda = SIOD_GPIO_NUM,;
configs.pin_sscb _scl = SIOC_GPIO_NUM,;
configs.pin_pwdn = PWDN_GPIO_NUM;
configs.pin_reset = RESET_GPIO_NUM,;
configs.xclk_freq_hz = 20000000;
configs.pixel format = PIXFORMAT JPEG;
//settings for a camera with PSRAM
if(osramFound()X

configs.frame_size = FRAMESIZE_UXGA; // FRAMESIZE  +

QVGA|CIF|VGA|SVGA|XGA|SXGA|UXGA

configs.jpeg_quality = 10;

configs.fb_count = 2;
}else {

configs.frame_size = FRAMESIZE SVGA;

configs.jpeg quality = 12;

configs.fb_count = 1;
}
// Initialize Camera

esp_err_terr = esp_camera_init(&configs);



if (err 1= ESP_OK) {
Serial.printf("Camera init failed with error 0x%x", err);
return;

}
} //End of Setup function

void Camera_capture() {
camera fb t* fb = NULL;
delay(200);
// Take Picture with Camera
fo = esp_camera_fb_get(),
if(tfb) {
Serial.printin("Camera capture failed"),
return;
}
Send_line(fo->buf,fb->len);
esp_camera fb return(fb),
}
void Send_line(uint8_t *image data,size t image size){
LINE.notifyPicture("Motion Detected!",image_data, image_size)
Serial.printin("Photo sent to line");
}
void loop() {
PIRState = digitalRead(PIR_SENSOR);
Serial.print("val = ")
Serial.printin(PIRState);
if (PIRState == 1) {
if (millis() > 5 * 1000) { // 41ATU 5 U9
Camera_capture();
}
}else {
delay(100);

Serial.printin("Going to sleep now");

)
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esp _deep sleep start(); // L‘ﬂjﬂqﬂwm Deep Sleep
}
} //End of loop function

® [SP32
#include <Arduino.h>
#include <WiFi.h>
#include <Firebase ESP Client.h>
#include "addons/TokenHelper.h"
#include "addons/RTDBHelper.h"

#define WIFI_SSID "OPPO A9 2020 E"
#define WIFI_PASSWORD "tk8rsumb"

#define FIREBASE_HOST "automatic-door-project-default-rtdb.asia-
southeastl.firebasedatabase.app"

#define FIREBASE AUTH "(S90C9zVDIS92VSqt1FxredHIJ5KkDNBT1EPMGSi7Q"

#define API_KEY "AlzaSyAhfMv_arzn3TRHIhcMA18D7DSizgnuXvw"

#define DATABASE_URL "https://automatic-door-project-default-rtdb.asia-
southeast!.firebasedatabase.app/"

#include <Keypad 12C.h>

#include <Keypad.h>

#include <Wire.h>

#include <LiquidCrystal 12C.h>

LiquidCrystal_12C lcd(0x27, 20, 4);

#define 12CADDR 0x20 // nuun Address 484 12C

// Define GPIO pins

#define PIR_SENSOR 13

#define RELAY DOOR 16

#define SDA 21 /*12C Pin for ESP32%/
#define SCL 22 /*SDA 1383, SCL Lidios*/
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// Create Firebase objects
FirebaseData stream;
FirebaseData fbdo;
FirebaseAuth auth;
FirebaseConfig config;
String listenerPath = "ESP/Device/Relaydoor/";
const byte ROWS = 4; // AMMAUAIIUIUVDY Rows
const byte COLS = 4; // AU uiuYes Columns
// i Key fildanu (axa)
char keys[ROWS][COLS] = {
{1,231,
{4,561,
{7,8,9,C1,
{*,'0,'#1
Iz
// fmun Pin Al (axa)
byte rowPins[ROWS] = {0, 1, 2, 3}; // \Weusiaiu Pin uanvestjune

byte colPins[COLS] = {4, 5, 6, 7}; // Fouseiiu Pin ABRALYRIYNNA

Keypad 12C keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS, 12CADDR, PCF8574 );

// Create variable
char key;

String phoneinput = "
byte phonedigit = 0;
boolean signupOK = false;

int pirData = 0;

// Initialize WiFi

void initWiFi() {
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("Connecting to WiFi ..");
while (WiFi.status() 1= WL_CONNECTED) {

Serial.printin(.);
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delay(500);
}
Serial.printin(WiFi.locallP());
Serial.println();
}
// Callback function that runs on database changes
void streamCallback(FirebaseStream data){
Serial.printf("stream path, %s\nevent path, %s\ndata type, %s\nevent type, %s\n\n",
data.streamPath().c_str(),
data.dataPath().c_str(),
data.dataType().c_str(),
data.eventType().c_str());
printResult(data);
Serial.println();
// Get the path that triggered the function
String streamPath = String(data.dataPath());
// if the data returned is an integer, there was a change on the GPIO state on the following
path /{gpio_number}
if (data.dataTypeEnum() == fb_esp rtdb data type integer)
String gpio = streamPath.substring(1);
int state = data.intData();
Serial.print("GPIO: ")
Serial.println(gpio);
Serial.print("STATE: "),
Serial.printin(state);
digitalWrite(gpio.toInt(), state);
}
/* When it first runs, it is triggered on the root (/) path and returns a JSON with all keys
and values of that path. So, we can get all values from the database and updated the
GPIO states*/
if (data.dataTypeEnum() == fb_esp rtdb data_type json){
FirebaseJson json = data.to<FirebaseJson>(),

// To iterate all values in Json object



size_t count = json.iteratorBegin();
Serial.printtn("\n--------- ");
for (size_ti=0;i< count; i++)
FirebaseJson::lteratorValue value = json.valueAt(i),
int gpio = value.key.tolnt();
int state = value.value.tolnt();
Serial.print("STATE: ");
Serial.printin(state);
Serial.print("GPIO:");
Serial.println(gpio);
digitalWrite(gpio, state);
Serial.printf("Name: %s, Value: %s, Type: %s\n", value.key.c_str(), value.value.c_str(),
value.type == FirebaseJson::JSON_OBJECT ? "object" : "array");
}
Serial.printtn();
json.iteratorEnd(); // required for free the used memory in iteration (node data collection)
}
Serial.printf("Received stream payload size: %d (Max. %d)\n\n", data.payloadLength(),
data.maxPayloadLength());
}

void streamTimeoutCallback(bool timeout)}
if (timeout)
Serial.printin("stream timeout, resuming...\n");
if (Istream.httpConnected())
Serial.printf("error code: %d, reason: %s\n\n", stream.httpCode(),
stream.errorReason().c_str());

}

void Hello Welcome() {
lcd.display();
lcd.backlight();

lcd.clear();
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lcd.setCursor(0, 0);

lcd.print(" Hello, Welcome! ");
lcd.setCursor(0, 1);

lcd.print("Enter phone number : "),

} //End of Hello_Welcome function

void sentPhone(){
//todo send to firebase or line noti
Serial.printin("Phone = "+phoneinput);
if(Firebase.RTDB.setString(&fbdo, "ESP/Device/Keypad/keypad Data", phoneinput)) {
// if sentint if success it will print keypad data
Serial.print(n();
Serial.print(phoneinput);
Serial.println("Pass");
Serial.printin("Path: " + fbdo.dataPath());
Serial.printin("Type: " + fodo.dataType());
}else {
Serial.printin("Failed");
Serial.printn("REASON: " + fbdo.errorReason());
} // End of Send keypad data

phoneinput = "";

phonedigit = 0;

void keypadpressed() {

if(key) {
iflkey == 'C) {
lcd.clear();

Hello Welcome();
//display message to visitor

}
else if(key) {
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if (key =="1"|| key == 2" || key == 3" || key == 'd" || key == '5"|| key =="'6"|| key =="T" || key
== 8" key =="9" || key == '0) {
lcd.clear();
Hello Welcome();
//WAATAUADUTY
phoneinput += key;
phonedigit++;
Serial.println(phoneinput);
lcd.setCursor(0, 2);
lcd.print(String(phoneinput)),
}
if (key == ") {
lcd.clear();
Hello Welcome();
lcd.setCursor(0, 2);
lcd.print("Deleted");
Serial.println("Deleted");
phoneinput = "
phonedigit = 0;
lcd.setCursor(0, 3);
led.print(" ";
delay(1000);
// \cd.clear();

if (key =="#') {

if (phonedigit == 10) {
lcd.clear();
Hello_Welcome();
lcd.setCursor(0, 2);
led.print(" OK ");
Serial.printtn(" OK ");
//phoneinput ="



//phonedigit = 0;
sentPhone();
delay(1000);
lcd.clear();
}else {

// if (phonedigit < 10 || phonedigit > 10) {
phoneinput = "";
phonedigit = 0;
//\cd.clear();

Hello Welcome();
lcd.setCursor(0, 2);
lcd.print("Not Correct");
lcd.setCursor(0, 3);
led.print(" )
delay(1000);
//\cd.clear();
}

}//end of '#' (Enter)

} //end of get phone no.

} //end of key-pressed check
} //end of keypadpressed function

void setup() {
Serial.begin(115200);
initWiFi();
// Initialize Keypad
Wire.begin(SDA, SCL);
keypad.begin(makeKeymap(keys)); // Sunnsideuse Keypad
// Initialize LCD
led.init();
lcd.backlight();
lcd.clear();

// Initialize Outputs
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pinMode(PIR_SENSOR, INPUT PULLUP);
pinMode(RELAY DOOR,OUTPUT);
config.api_key = API_KEY;
config.database url = DATABASE_URL;

if (Firebase.signUp(&config, &auth, "', ")}
Serial.print(n("ok");
signupOK = true;
}
elsef
Serial.printf("%s\n", config.signer.signupError.message.c_str()),
}
Firebase.reconnectWiFi(true);
config.token status callback = tokenStatusCallback;
// Assign the maximum retry of token generation
config.max_token_generation retry = 5;
Firebase.begin(&config, &auth);
// Streaming (whenever data changes on a path)
// Begin stream on a database path --> board1/outputs/digital
if (IFirebase.RTDB.beginStream(&stream, listenerPath.c_str()))
Serial.printf("stream begin error, %s\n\n", stream.errorReason().c_str());
// Assign a calback function to run when it detects changes on the database
Firebase.RTDB.setStreamCallback(&stream, streamCallback, streamTimeoutCallback);
delay(200);
//\58nn15ld Sleepmode
esp_sleep_enable_ext0_wakeup((gpio_num_t)GPIO_NUM 13, HIGH);
} //End of Setup function

void loop() {
if (Firebase.ready() && signupOK) {
// Store pir data to a rtdb (setint)
pirData = digitalRead(PIR_SENSOR);
key = keypad.getkey(); /fiuaiiléannnisna Keypad

82



keypadpressed();

if(Firebase.RTDB.setInt(&fbdo, "ESP/Device/Sensor/pir_Data", pirData)) {
// if sentint if success it will print pir data
Serial.println();

Serial.print("PIR State =");

Serial.print(pirData);

Serial.printin("Pass");

Serial.printin("Path: " + fbdo.dataPath());
Serial.printin("Type: " + fodo.dataType());
}else {

Serial.printn("Failed");

Serial.printn("REASON: " + fbdo.errorReason());
}// End of Send pir data

if(pirData == 0) {

if (millis() > 3 * 1000) { // 91ATU 3 FU¥
lcd.clear();
lcd.print("System Off");
delay(1000); // wihanan 1 3uifineud lcd sssuuas esp 191 sleep mode
lcd.noDisplay();
lcd.noBacklight();
lcd.clear(); //system off and lcd will not display until press 'C'

Serial.printin("Going to sleep now");

esp_deep_sleep_start(); // LGZQJJ’lgiIMm Deep Sleep

}

}
} //end of firebase ready check
} //End of loop function





